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CHAPTER I. 

GENERAL OBJECT OF THE ENQUIRY. 


1. During recent years, tliere lias been a continuous and insistent demand The demena for 
from all pai-ts of India for an extension of technical education, and proposals 
for the estahlishmcnt of institutions for teaeWng the most varied subjects have ” 
been made. The examples of England, America, Germany and Japan have 
been freely quoted as possc-ssing numeroiLs colleges and schools, and as affording 
various facilities for technical education and scientifio industrial training. It 
seems to be forgotten, more often than remembered, that these countries possess 
a u'ealfh of manufactures, factories and u-orkshops, Tvhich India does not pos- 
sess, and in them, the growth of manufactures, factories and workshops, preceded 
the establishment of technical schools and colleges. Nevertheless, a large portion 
of articulate Indian opinion seems to understand that if only a sufficient 
number of technical institutes are established, and a sufficient number of men are 
trained to take up appointments as managers, foremen, ete., the establishment of 
manufacturing concerns must follow, and the industrial regeneration of India 
will be assured. 

If it is admitted that in every other country technical education has follon cd 
the organization of industries,* or grown up alongside with them, and may be 
said to be the necessary complement to industrial efficiency, it is ol)vious that in 
a country where few industries are established, the wholesale education of 
Indians could only result in an excess of young men trained u]! for posts which 
do not exist, and for whom no suitable occupation can be found. 


2. The question whether technical education is of any assistance at all 
dejiends firstly on the general aptitude of the subject for this lino of work. It edneation can be 
is useless training a man ill mechanical engineering wlio will not take off his 

coat and work, whose physique will not stand the strain, or whose social customs 
make manual work repugnant.® Secondly, the quc.stion depends on the general 
business aptitude and energy ot the race, ivhether capital and commercial con- 
fidence is foriheoming to start enterprises, and perseverance and grit in the 
application of technical knowledge to ensure a successful outcome for these 
ventm-es. Captains of industry are not turned out mechanically in technical 
institutions, and every technically trained «;tudent must be prepared lostai't on 
the lowest rung of the ladder, show his superiority by liard work and technical 
knowledge, and having made himself indispensable and a commercial asset to 
bis employer, he will tlien rise by the natural laws of supply and demand. 

3. As regards the position in England at the present, day,® Professor W. 0. ^istingln Ergiana 
IJnndn recently remai'ked, “a very great obstacle to the progress of technical nt the present day. 
education in tins country has been the want of any definite aim, and the unsuit- 
able character of our secondary education.” 

It is therefore neccssaiy to have a definite aim before us in any scheme for 


technical education. 

4. It is generally admitted that higher literary education in India can be 
overdone, the result being the production of a large number of educated men 
v’ho cannot find employment commensurate with their qualifications. In the 
same way technical education may prove a curse instead of a blessing, if it turns 
out a number of men who -cannot obtain employment, either owing to the in- 
efficiency of the education, or to the fact that it has been conducted on wrong 
lin^, or because suitable and remunerative employment does not yet exist. 

5. In oi’der to bring the technical institutes of India into closer touch and 
more practical relations with employers of laboiu', and to study the existing 
requirements for technically trained Indians, together with the probabilities of 


TIic evib of over 
ednention. 


Tlic objcctf of tbo 
enquiry 


‘ Sco pnroBrapbs, 77, 86. 

• Sco pampr.»pln 28 to 31 nnd p-imgTa)ili 40. 

’ rrcsidcntiia adcircss to llio Institute of Ci\il KnBincers, J911. 
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REPORT ON TECHNICAL EDUCATION ENQUIRY. 


Tie pIscM visited. 


'ilu officers oasoclatpd 
witli us. 


Tliu professions 
included in the 
enquiries. 


an increased sj^ere of employment for tlicm in various trades and professions, 

Tve were deputed by the Government of India 'to enquire into the following 
points ; — 

((ty TTliat openings exist for the employment of technically trained 
Iruiians, and what further openings are likely to he availahle? 

(J)® "What type of man and standard of education and training do 
employers of labour demand in the various industries ? 

(c) ® Have those demands been met by the existing technical institutions ? 

(d) * If not, how should those institutions be altered or added to, in order 

that they diould be in a position to meet these demands ? 

(ey What arrangements can be made for systematic co-ordination between 
institutes and employers of labour, in order that they niay work 
in with each other for their mutual benefit and for the good of the 
country ? 

The last point is perhaps the most important of all, and it may bo noted 
that even now, it is a burning question in the complex industrial organisation 
of the West. The following renaarks were made in 1911 by the Trosident of tho 
InstiMe of Civil Engineers : — 

“ With an eacperience o£ twenty years, I believe that more organized and recognized rela- 
tions between the schools and ofTiccs and works are desirable and possible » « » 

* * * . I am much in sympathy with the proposal Hr. Yarrow placed before 

tbe Conference,” that tliote should be an cndcarour to produce some co-ordination -bctwcpii the 
colleges and the employers, by making an enquiry as to the conditions under which well 
qualified students may be able to get practical training, wholher they seek employment later in 
the mechanical or electrical branches or in constrnctionol or administrative worn.” 


6. We were directed to visit the different centres of industry, intervieiT the 
various employers of lahom’, and the staff of large industrial concerns, whether 
controlled privately or by Government, and to obtain tlie opinions of all who 
could give any information which would enable us to formulate some definite 
propo^s for submission to Government. 

The scojie of our enquiry has covered Bengal, tho Central Provinces, 
Bombay Presidency, Madras Prusidenoy, the United Provinces, and the Punjab. 
In each of these provinces all,the principal workshops and industrial concerns 
have been visited, the managers and beads of dojiartmonts have been interviewed 
and their opinions obtained. A general outline of these intorvicivs will be found , 
in Part 11. It is with sanction that these arc published, hut we are in no way 
responsible for the opinions expressed. 

7. In the various provinces visited, tho following ofBcci’s wore associated 
with us in our enquiry. 

Benual. — Mr. W, H. Everett, Officiating Inspector of Technical 
Institutes, and Superintendent of Industries. 

Bombay. — M r. H. N. Aulen, Principal, tho College of Engineering, 
Poona. 

United Provinces. — Mi. W. R. Wilson, Director of ^Industries. 

Central Provinces.— M i’. A, C. Wkigut, Director of Public Instruc* 

MADRAS.-The Hon’ble Mr. A. G. Bourne, Director of P«Wic Distrac- 
tion. 

8. The professions included in our enquiries are — 

1. Civil Engineering. 

2. Mechanical Engineering. 

• 3. .Electrical Engineering. 

di. Textile Manufacture. 


5, hEning Engineering. 

6. Industrial Chemistry. 


* Sco pnnigtnpliB 2f, B8, 47. 
’ ScB p^nigrnplis 41 oad 43. 

* Seo Port IV. 


- aeo rnri J.V. will SIX, 

* Sco Chapter V, Chapter XVI, paragraph 207, vil. 

'Soc paragraphs 45 anil 40 anil Itccoiiimondntion 14, i." l . 

• Conference hold at the Icstitntion of Civd Enginwrs, u 
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9. The inceptioHj organization or improvement of industries is excluded “dniou of 

from the scope of onr enquiries, inautricj. 

The geades op the peesoneee op the peopessions ikcetjeed 

IN THE ENQHIEY. 

10. The grades in this profession in India are Tvell marked. ci\ii Engineering. 

(а) The Engineer. 

(б) The Overseer. 

(c) The Sub-overseerj -work agent and surveyor. 

(d) The Draftsman and computer. 

11. These professions may he divided into three grades corresponding to Mccinmicninna 

those in Civil Engineering, but their nomenclature is more difficult. eiccWoiI Engincci' 

(а) The mechauical and electrical engineer of the highest grade, is one 

■who by his theoretical and practical kno'wledge is in a position to 
advise, design, manufacture, and control the ■n'orking of machinery 
and plant of every description in his profession. Ho ■mil he con- 
cerned with economic, legal, and commercial problems of much 
intricacy and must he prepared lo meet meu of affairs and liberal 
education on an equal footing, 

(б) The second grade may ho termed the “ Improver ” for ■want of a better 

name. He is a man ■who should have a fair theoretical and a 
great amount of practical knowledge. His work wiU be multi- 
hiriouB hut will include under : 

Meehanical Migineering. 

Supervision and repair of running machinery, independently 
in the case of plant ef moderate dimensions. 

Engineering draftsmen. 

Workshop foremen and chargemen. 

Engineers for mills, workshops, pumping installations, 
electric power stations, ginning and pressing factories, 
rice hulling factories, etc., etc. 

Engineers for mines and railways, 

Has engineers. 

Electrical Ehtgineering. 

Electrical draftsmen. 

Superintendents and assistants in power stations, 

Chargemen for small installations. 

Wiring and installation foremen. 

Switchboard attendants. 

General maintenance workmen. 

(e) hCechaniCS, Textile EnginccritiB. 

12. The grades are — 

(а) Jlanagers. 

(б) Weaving, carding, spinning masters, and engineers. 

(c) Assistants to (S) who would take subordinate charge of some of the 

following branches : — 

1. Scutching. 

2. Carding. 

3. Preparation and spinning. 

4i. Weaving. 

5. Sizing. 

6. Dyeing. 

7. Bleaching. 

8. Einishing. 

9. Cloth designing and analysis. 

(rf) Johhoj's or mistries. 



Mining Enginocring. 


Inluatrial Clicmislry. 


Definition of fcclini- 
cal education on 
which reeommenda- 
tiona are baaed, 


Existing so-called 
Technical Institu- 
tions and tiicir 
faults. 


4- UEPOKT ON TEODNICAL EDUCATION ENQUIUT. 

13. Tho grades arc— 

I (a) Supcrintondonls and managers. 

(&) Assistants, overlookers and engineers. 

(c) Surveyors. 

(d) Sirdars. 

The consideration of tho training required for mining engineering is dealt 
Trith in Chapter XVI. 

14 This cannot ho divided into defined grades?, hut the subjects in which 
India is interested seem to he— 

1. Sugar. 

2. Oils and fats. 

3. Bleaching and sizing materials. 

4 Dyeing materials. 

fi. Soaps and candles. 

C. Food and drug inspectors. 

7. Metallurgy. 

Industrial Chemistry is dealt with in paragraph 21D.' 

16. Tho general result of our inquiry (which is dealt tvith in detail in 
Chapter VII) is, wo are glad to say, very favourable. A large number of open- 
ings undoubtedly exist for the emplo 3 'mont of Icdinically trained Indians possess- 
ing the required qualifications. They have so far been generally hard to find 
and the employer and employee have had diflicultj'’ in getting into touch with 
each other ; but we believe that our visits and the relations we have established 
with employers of labour have removed many misunderstandings and have 
opened up many further opportunities for apin’cnticeship and cmploj'ment. TVo 
feel convinced from the number of instances we hove found of tcchnirally 
trained Indians occupying good positions in industrial concerns, that provided 
the man with a technical training is prepared to work, ho has every chance of 
success in the future. 


CHAPTER II. 

TECHNICAL EDUCATION AND TECHNICAL INSTITUTIONS. 

16. The Simla Educational Conference of 1901 stated : 

“ That Technical Education may be defined as — , 

(a) The study of the scientific methods and principles underlying the 
practice of any handicraft, industiy or profession. 

(h) The application of those methods and iwinciplos to the practice of 
the handicraft, industry, or profession in question.” 

17. The existing technical institutions will bo dealt with in Part IV, 

but generally speaking there are a very large number of small f 

technical institutions established all over India, the present organization 
which is unsatisfactory. 

* It is the impression of many people in India that it is safSoiont ^ 
together a few tools and appliances regardless of the use to which they 
put for training pmiposes, to put up a laboratory for physios ® ^ 

of an inadequate character, and to put in charge of tho ostahlJS 
man whose sole claim to this position lies in the fact that ho has , 

certificate from a similar institution in which tho staff and equipment iw y 
a grade or so above that of which he is put in charge ; give him j 

staff paid little or no better than ordinary artisans and usually s 


» See paingiaphs 81, 101, 110, 128, 124, 13B, ISO, Wl. 
* Scj parngntpli 43, 
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from private or family reasons, and you then hare a type of institution Tvhich 
has been repeated over and over again during the last fmv years all over India. 

The harm that such educational experiments have caused to technical 
education is incalculnhlc and that they have been allo'n’'cd to continue is an 
evidence more of the generosity of thoii' suijporfers than of their knowledge 
of technical education. 

If any real and lasting good is to bo attained, and the antagonism which 
has been shown towards technically educated Indians is to be overcome, 
it is evident that these institutions must either be swept away entirely, 
recoMtructed, or subordinated to the position of feeders for the technical 
institutions proper. Under control and adequately financed there is no 
doubt that many of them could carry out a good deal of preliminaiy training 
work.* 

18. The condition of Indian industries, the standard and character of objection to foiiow- 
work, and the opportunities for employment open to technically trained men 

arc all of so different a character to Western conditions, that it is impossible * 
to make any comparison between the type of education found necessary in 
Europe and America and that which is demanded in India. To follow on 
lines which are found necessary in England or America would not produce 
the type of technically educated man which our enquiry has slioAvn there 
is a large demand for. Western methods of specialization arc not yet common 
in this country, and there is little or no po^ibility of any student who has 
specialized in a particular branch of his profession finding any position in 
which that special knowledge can he applied. In proof of this wo have 
found many instances of men Avho had been abroad to study some special 
subject, and had found it impossible to apply their special knowledge on their 
return to India, and had in consequence of lack of opportunity taken up 
some other line in life. 'J he probable reason of failure may be that the 
opportunities for doing practical work abroad were non-e.vistcnt® for theoretical 
knowledge alone is of no value. 

19. It must always ho recognised that a satisfactory preliminary education, vniimiiniy Edum- 
of the standard suitable to the grade the aspirant ultimately aims at, is an 

absolute essential for any scheme of technical education.® 

The principles goveming the more elementary stages of this iweliminary 
education have been ably dealt with in Sir Edward Buck’s report on Practical 
and Technical Education. This subject is meeting with the serious attention 
of the Educational Department and is beyond the scope of our enquiry. 

20. The following extracts from the recommendations in respect of 
a higher stage of prcparatoiy education, by the Committee appointed by the 
Institution of Civil Engineers to consider and report on the subject of the best 
methods of education and training for all classes of Engineers (1906) may be 
usefully quoted : — 

“ 5, Instruction in Matlicinatirs slioald bo «pven by motbods differing considerably from 
lliOFO usually .'idoptcd in tlie tcarliing of this subject merely as an inlcllcrtual c.xercisc. The 
geometrical side of ^latbcraatius should bo .fostered, and before they leave school boys should 
be conversant with the use of logarithms, and u-ilb at least the elements of trigonometry, 
including the solution of triangles. It is also of imiiorlancc (hat instruction in praoticaL 
jjrithmctic should be carried further than hits been generally the case hitheito, with the object 
especiiillj' of cncom aging tlio use of contmeted rootbods and operations in mental aritbmetic ; 
and of encouraging also the e\prcssioii of results with only such a degree of {numerical) 
precision as is consistent wilh the known degree of certainty of the data on which they are or 
may be supposed to bo based. 

" 0. It is preferiiblo that boys should attain at school a general knowledge of clemcn- 
•tarj- Physics and Clremistry, or of what is sometimes called " Nalni-al Philosophy,” rather 
than they should pursue iu detail some particular doi)artmont of science. 

“ 7. Special attention should bo given to drawing , the instruction slioiild include ordi- 
nary Geometrical Drawing witli orthographic projectiorr, Curve Drawing, Preeband Drawing, 
and Practical Mensuration. 

" 8. Work in tko nature of handicraft, such as caipontry or turning, or elementary 
field-surveying, may bo encouraged as a recreation but should not be required as a school 
exercise." 


D 2 


• See fniRgrapli) ITS to 185. 

• See pBragrnpli 178 

• See pamgrapte 108, 137. 
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REl’OR'l’ ON TECHNICATi EDUCATION ENQUIRY. 


CHAPTER ill. 


.. The oiunion generally expressed was tliat flic existing system of train- 
Engincoring Colleges was the most, suitable one for the roquiremenfe of 


THE VARIOUS METHODS OF CARRYING OUT TECHNICAL 
EDUCATION AND THEIR VALUE TO INDIA.' 

Civil Eng'nco.-ing. 21, 

ing in Eng 
India.* 

Practical training, liowcvcr, is most essential for every grade of tlio 
personnel of Civil Engineering, and is seldom or never at present obtainable 
except in the ease of men wlio have secured guaranteed appointments under 
Government. 

A very largo percentage of Ibc men turned out from Indian Engineering 
Colleges obtain employment uiulor municipalities, district boards, railways 
and contractors, and excellent material is often sjioilt or damaged in its 
ciScicncy by want of practical training.® TJiis can only be obtained in the 
various branches of the Public Works Department ; and it is in our opinion 
lilcoljr that the cost to Government of granting a year’s apprenticeship in 
practical work to every man passed out of an Engincoring College would be 
amply repaid by ilio general benefit it would confer on tbo country at largo 
professionally and financially. In nearly every case the ultimate employer of 
every grade of Civil Engineer is closely related to Government in some way, 
and from the point of view of general efficiency. Government must bo a 
considerable gainer if tbeso apprenticeships arc introduced. Great care is, 
however, required in the Solectron of teachers. Tho sj-stem in force for the 
training of apprentice overseers passing out from the Civil Engincoring College, 
lloorkeo, is a satisfactory ono and may be followed. 

inie typo of iiijti. 22. Engincoring cdircation of every grade should bo concentrated when 


tuHon for training •nnssililA 
in Ci>« Engineering pOSSlWO 


in 


largo colleges wlicro the lower classes can obtain the advantage of 
the traditions, ideals, moral training, and above all lire suporvision of a high 
grade competent staff which can only bo met with in largo institutions in 
India. 

The manner in wlticli civil engineering work is controlled in India differs 
largely torn that which obtains in tho West. Li tho Wpt we have the consultr 
ing engineer or architect who is responsible for the engineering or arclritcctural 
features of a tvork which is carried out by a “ clerk of w'orks.” Ovcrscora and 
sub-overseers do not exist. In India generally the engineer has to combine all 
these functions, the scattered nature of bis work and the distances rendering 
necessary tho ovei'scer and sub-overseer to sujiervisc labour and work. These 
men whilo not requii'ing any high theoretical knowledge, require a very sound 
training. This training requires expert supervision, 'which is usually-only 
financially possible in the larger establishmcnt.s whore the scope for education 
must necessarily be of a wider character than is possible in smaller and less 
well equipped institutions. 

23. Eor tho training of men for these professions, which are very closely 
Eioctricni Engineer- allied, the reoogniscd methods aro — 

. (o) Appi'entioeship in works, thoorotical education being carried on con- 

currently in qiccial institutions, for day or night classes. 

“ The sandwich system.” In this system the practical and theoret- 
ical tr'aining is so arranged tliat the student sjicnds six moutfe m 
works alternating with six months in a college, which shoind no 
near his home, so that ho may be thereby suliject to good innu- 
ences and affectionate sm-roundings. 

An apprenticeship in works followed by a training in n teclmical 

institute. ... i- t 

A training in a technical institute followed by" an apprenticeship 

in works. - c 

We will now consider the vahie of these mejfchoife for the training of 


Mccliatiical and 


( 5 ) 


ic) 

{d) 


« .... . TTiry» mill •nnw nnTISincr wm . xva ir**.**— — q — 

SilSelB the various gradss in the Mechanical and Electrical Engineering professions 


siciil and Electrical 

Engineering to 

India. 


1 See paragrapbs 61, 113, 12B. 
»6ce pniagiaplis 120, 188, 
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25 . 


(«) The EfiGn Grade SrncnANicAE on EEECTnic.vi Engineer, 


‘ II is almost tlic luiivcrsal opinion of the “ cmployci’s ” we have inter- 
viewed that there is at present no opening in India for men of this grade, or for ot tiiia ^c. 
an Indian witli a “ University type ’’ of edneation in the professions under 
discussion. . . 

It must he rcincnihcrcd Ih.nt it is the average man wo arc considering 
and not the exceptional. Tlic latter man, whether “ he hccomcs like the first 
Lord Armstrong an cngiiipcr hy necessity or fin^ his way tip from the hum- 
blest position to the highest r.'inks by sheer ability, will always be able to take 

care of himself.” . 

Opportunities for the employment of such men may occur in tune, when 
Indian capital comes forward on a large scale to finance industry, when India 
becomes a mauufacturcr of engines, machiiiciy and electrical plant, when by 
education and bcrcdily the cliaractor of Indian engineers becomes inoic reliable, 
full of cnergj', push, and adaplahilily, and when Imlians have more <»nfldciico 
in each other and can know that tliat confidence will not be misplaced. 

At present tlie existing Indians of this grade have mostly liad^ their 
■education in the TTcst. Few, however, have had little or any opportunity for 
uraotical experience, and, on returning to India, they demand salaries, m many 
eases, hif^hcr than those for which a Euroiican can ho engaged inth the reqmsitc 
theoretical nualifications, and, with what is far more important in India, a vast 
amount of practical experience, without which every teclinirally trained man 
is useless. In other words these men ask to be highly paid to acquire their 
m-actical c,xpcrioncc.= We am, however, of tbo opinion that if a man of high 

education and .social position will undergo the grind of the necessary practical 
Irainiii"-, and possesses the other nccc.ssary charaotenstics, ho should, man lor 
man, have an advantage in his endeavours to reach the liigher positions in lus 
profession over men of inferior class and education. 



Tlie question is well put in the following extract from a letter by the 

pbairmaii of the ^ladras Cliambcr of Commerce . , 

" The Chamber would point out that in induslrj’ there is no racial question, 
as such, whatever. If industrial managers can get any given work done as wcU 
W an Indian ashy a Europe.an, the former if cheaper, as he 
would certainly get preferential employment. But commercial enterp . 
arc not conducted as schools, and if the cflicicncy of any 
obvious time is not wasted in finding out why ho is not cflicicnt Init th s _ 

S Sea cTsewhere even at a higher wage. Up to a point the Indmn s an 

for it, but tbc personal experience of several of its members of the 

niLy factories ^throughout India, leaves no practical room for doubt of 

fact mentioned.’" _ _ . . objections - 

The result of our enquiries, liowcvor, slimis us tJial tin uic J ^ 

slated arc remedied, Ibcro is no doubt that Indians f 

replace Europeans in the bigber positions of his comploto 

^ The general method by which this of m. u jU 
education, theoretical and practical, is J J, fmmor will hj]n' « 

discuss in detail for the .next grade. ami 

much higher .scientific training and the liitlw . a n ^ 

It honld he noted that in the „r I'dnrat 

M,»rc fa nolW.,; lo l.rcvcl ,n J}'*" ,f l,o ' 

rising to the highest post in the protof'o" ^ _ _ - - 

othc?ncccs>.ary qnaliticiitions 
, -T;;7;:;;;sr»ri.,-in.;o,5rr7. r.«, W, ci, 7.1, 71, 7P, 7«, ?•. w- ' •• 

135 , 137 , no, 110,1 IS, 


J Stc Tiwgrai'li 70 ,r — 

« Sco jianpraile 51, f'V' '* ' ’ V.itu.- - D !■’" 

• I.eU« to SLCtLlvj t-. Omrm-i nt. 
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HErORT OlV TEdUNICAL BDtJOAl’ION ENQUIRt. 


Tlio Inrgo oiidniiij; 
for cinplovinciit for 
men of (Ins grado. 


Appointments nrliich 
nro nmilsUo in a 
greater or icssor 
degKO for technically 
trained Indians. 


27. (i) The Impeoveb Gbahb, 

We find from enquiries' that there is a very large opening for the cmploy- 
ment of Indians of this grade. The man required is one, wlip, after a good 
practical and theoretical education, is willing to take up an approntieoship on a 
living wage, take oflF his coat and work with his hands on any job he may be 
put to, obey orders, and above all conform to workshop or factory hours. 
Provided these conditions arc satisfactorily fulfilled, his race, creed or social 
position make no difference in the industrial world. 

Employers of labour have universally stated, they arc anxious to obtain such 
men, and will gladly give facilities for apprentices and pay them a living wage. 

It is a noteworthy fact that in almost every ease employers have stated 
that they are willing to give a living wage to technical apprentices. In many 
eases they have stated that they u'ould not allow an unpaid man in their works. 
They are, and very rightly, not jwepared to pay more to apprentices, however 
high their technical qualifications may "be, till they have gained practical 
experience * in the mill or factory and proved their worth. 

28. Generally speaking, we find that in all large industrial concerns of any 
magnitude the controlling or managing body consists of— 

1. The Manager. 

2. The Assistant Manager. 

3. The Head of Department, 
d. The Assistant Dead. 

6. The Eoreman. 

6. The Assistant Poreman or Chargeman. 

Eor all of these posts technical training is necessary to a greater or lesser 
degree. The possibility of tedinically trained Indians filling these posts is 
always existent, provided their knowledge and practical experience is of the 
required nature. In many instances in different parts of India, w c have found 
these posts filled by technically trained Indians to the satisfaction of their 
employers. 

Employers, however, generally state, that so far they have not met 
with such men.® They state that in most cases students from technical institu- 
tions will not work with their hands, will not observe factory hours, ask 
too high wages for learning their practical work and generally think they 
' , know everything. 

Tiic reasons that 29. The Tcasons that technically trained Indians have so far jiartially failed 

technically trained +„ demands of cmployera seem to be — 

Indians hare so far . _ . o ji • i n 

partially failed to Certain races m India are more fitted by nature for tbis class of 

meet the demond. otbers.* The prevalent opinion seems to bo that certain 

races are not, on the average, naturally fitted for technical work. 
Their caste prejudices and necessity for religious observances are 
all against the possibility of successfully carrying out the neccs- 
sarilv rigid rules of workshop life. Though willing to work with 
their hands in technical institutions, they are mostly unwilling to 
do so when they enter the stern reality of the worlcshop and con- 
sider they need only supervise. 

Employers state that men of certain races, if they have passed any 
"University Examinations, are unfitted for practical work, and con- 

-sider themselves above it.‘ ' 

The Parsees, however, in this respect are very different, and Parsee 
graduates are willing to take up the humblest work to gain their 

— TT K1 B4 65 66.67.68,00,63,70,72,74,76,77. W. 81, 07, OS. 99, 101, 102. 103. lOS, 107~ 

108 m liK “9’ “O' ^91. “2, 123, 125, 189, 140, 142, 143, 144, 145, 146. 148, 149. 

.180| 161,152, 134, ISS, 166, 157, W8. 

’ ic" 61. 67,58, 60, 68, 74, 7E, 76, 77. 79, 81. 102, 103, 108, 110, 111, 112, 113, 116, 119, 

* See paiagiaphB 199, ralae t# men who are ashamed to use their own hands, ndthcr can it 
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practical cxperieiicc in the same TOy the European has to do, and 
the Parsec graduate often turns out a first class mnn , 

(6) 3j!ost technical institutions, up to date, have by force of circum* 
stances, endeavoured to got posts for their students on leaving the 
institution and in most cases have thereby damhed technical 
education in the eyes of employers. 

It is the universal opinion of employers of labour in India, European 
and Indian, and a fact rvell known to the practical world at Jarge 
that a man Ijowcver carefully prepared in a technical institution, 
college, or university is utterly usdess to an employer of labour 
till ho has had practical experience,* He must in all cases begin 
at the lowest stage and work np gradually in time. The extent 
and diveraity of this practical work depend on the grade or 
specialized industry aimed at. Eor a high grade engineer, it 
must 1)0 continued through the slioj), the draftsman’s office, and 
the commercial office ; for the improver it starts from the fitter’s 
bench, the lathe, or switchboard, and probably ends in one depart- 
ment. There is groat difficulty in India as in England in 
obtaining an all round apprentiecsbip experience. Nearly every 
workshop or factory .specializes to a greater or lessor extent and 
in whatever department an apprentice enters to gain his prac- 
tical oxjiorioncc, ill that department ho must be prepared to 
make his career, unless he is an exccjitional man. 

30. The idea which is prevalent in tlie minds of most technically trained TiiDrcspoiuibiiay 
Indians _ that the successful completion of their college course fits them for one 

of the higher of these posts must ho removed. The authorities responsible for »''4 <i“> mo wiiioh 

tcobnical education must make it clear to their students that they are totally 

unfit for any position of authority on leaving the institute, that they must first 

of all ho subjected to discipline and learn under practical conditions the details 

of Ibo work which they eventually hope to supervise, otherwise there will always 

be a large nfimbcr of men who vnll fail to go further than the end of their 

college course. Erom this point the student must bo prepared to go into the 

works, mill, or factory with the full knowledge that he will meet with serious 

opposition from mon socially and educationally his inferiors, but who, because 

they have worked Ihcmsolvcs up from tlio point at which ho is now starting, arc 

of much grcatoi’ value to their employer than he may ho at present. 

After his training ho must still understand that he is not a necessity until he 
has proved that ho can do somclhing hetler or more economically than the 
man he hopes to supersede. 

31. Our enquiry has shown that the only way in whicli the employment “f 
of icelmically trained Indians can hecomo mote general is for the authorities of 

the institution in ivhich they bavo been educated to insist on a satisfactory 
apprenticeship of at least Iwo years and to withhold all certificates or diplomas 
until its completion. I7o find lhac nearly cvciy employer of labour whom wo 
have interviewed ivill co-opcralo in such a scheme, hut wiU not employ a techni- 
cally trained Indian without’ such apprenticeship. 

Tiic higher appointments can tlicraforo only be given to men wbo are 
prepared to start under tlicso conditions and to take off thoir coals and ivoi’k 
Ibcir way up. There is every reason to bdievc that if this line of conduct had 
been more generally followed in tlic past a far greater number of Indians would 
now ho occupying official positions in industrial concorns tlian is now the case. 

Where possible, it may bo advantageous for the institute to hold an oxamination 
at the conclusion of the apprcnliccsliip to ensure that all theoretical knowledge 
ha.s not been forgollon. 

No institution alone can rive a training ■which will fit a man for any of the 
posts enumerated, and it has been generally admitted tliat the liighcr engineer- 
ing courses now being taken up at some of the Univcreilics will not do so cither, , 

’ Note from Taper remt at tlio Association of Tcehnlral InstUntions, Tebninry 20t1i| 1912. 

• 0 tminiii^ cannot completely tlift tcc1ini(»l cxiHrt. It caiiiwt Icncli wori^o^inctliotii of tlonlliijj 

wtlh bulk and of developing siwcd of output, but it eit o lilui a full oclcntiflo nnd tcclmienl knmvlcdgo of his^tnulc. It 
cannot teoeb liim tbo control of mon, but it ran develop tlio f^clf-rclifincci tact* firmncsi, depcndAbloncstytind In a word 
eharacitr on uliich control is largely based and which it should he thufhicf object of (til educnllori to build up” 

Scopaingrftplis01,flfl|08,fl9,70,71,77.70,07,08,PO,10l, lOS, lon, 105, 107, lOS, UO, 111, 112, 118, lU, 
no, 117, 118, 119, 121, 123, 121. 12S, 109, 139. 142, 148, 146, 140, 148, 149, 161, 

’ Bet rofcrraccs to pomprapb 27. ' “ Piiring uorksboii IrnSnlnc tboy should keep tbo irgnlnr vorVing liouw, •bowd 
be treated like ordinary Apprentices, bomibjceltodiseiplincanubcpaiduftgcs*’* Ilo|iort of Cominittec upon tbo best 
tnetliods of cdqcaffnti and tminitig for all cinssci of etipiiiccrs, 1000. i 
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but that tboy ■will probably produce a rnan "wbo lias Jess clianco o£ success 
his tecliuically educated and more practical but less scientific brother. 

32. It must not be thought for a moment that all students from technical 
institutions have proved failures. 'Where the rule of a two years’ apprentice- 
ship after the college course, before any certificate is granted, has been tried, wo 
found during our enquiry .that on the whole, the reports on the apprentices 
were good.^ We have found many studonis from Technical Institutes in 
highly paid and responsible positions,* but theso have been in every case 
men who on leaving their institutions have recognised the necessity for work- 
ing hard with their hands and gaining their experience in a subordinate position 
•with a low salary at starting. "We do not feel in the least discouraged 
by the results of om* enquiries. Wo recognise the formidable dlflSculties that 
technical education has had, and will have to encounter, but given time and 
practical guidance we are sure the average of success among technically trained 
Indians will ho as great, if not greater, than among those turned out in England, 
and this opinion is confirmed by the number of successful instances we have 
met with. 

Technical education in England, oven in the present day, is not an unquali- 
fied success, and in the early days there were repeated failm-es and disappoint- 
ments, We arc of opinion that there is comparatively little or no complaint 
so far to make against its general success in India considering the difllcultics 
which have had to he encountered. 

Though the men at present trained in the various insiitutions in India 
have not completely met the demands of employers, there appears to be no 
complaint which can be seriously considered as to their knowledge and ability, 
but the general opinion seems to bo that, in prompt and regular attendance, 
steady application to work, constant care and supervision when in charge of 
dohoate machinery, the average Indian is unreliable. 

As already- stated, wo have found examples to the contrary, of technically 
trained Indians who havo been content to commence in a subordinate position 
and from that to work themselves up step by step till they aro now in positions 
of responsibility and in receipt of salaries in proportion, and we aro forced to 
' believe it is not the education or training which is at fault but the average 
material which is weak. The general disiuclination for hard pliysical labour 
on the part of the average educated Indian is the chief cause of failure in the 
technical education of the Indian of to-day, and its only panacea is the strict 
insistence on the test of practical apprenticeship before any certificates aro 
granted, and the resolute weeding out of lazy and unsuitable material. 

33. The question of the training of mechanics is considered in Chapter 
XV, page 83. 


CHAPTER IV. 

ANALYSIS OF THE SUITABILITY OF THE VARIOUS METHODS 
OF TRAINING FOR THE MEN AT PRESENT IN DEMAND 
IN INDIA. 


34i. (a) Apprenticeship in works, theoretical education being earned on 
concurrently in special institutions for day or nigbt classes, nigbt schools antt 
science colleges. 

A certain nnmber of the gentlemen interviewed were in favour this 
method.* It has undoubtedly produced excellent results in England, and in a 


» Boo pningrnplis 62, 6S, 71, 72, 113, 142, 143, 144, 147, 161, 162, 
* Soe paragraplis 66, VC, 03, 123, 186, 166, 168, 

!'Sm! jinragmpis 110, 113. 136, 
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pcapor read before the Eoyal Statistical Society it is stated : “ In England a direct 
inresiigaiion. n'os made in a wcll-tnonn manufacturing to^m, from wliioli it 
apptjarcd that GO per cent, of tbo beads of private manufacturing businesses oircd 
their position to their own inivate eiforts and they had begun life in the lower 
economic ranks. In a cotton-spinning district it was found that 16 per cent, 
of the managing directors, 42 per cent, of the mill managers and 67 per cent, 
of the assistant managers come from tlie working class families, or families with 
incomes about the same as those earned by the operative classes.” 

These men were educated under this method. 


36. Employers interviewed however recognised /that 
England were vastly different to those in India. 


the conditions in Tlic unsnitabillty of 
tlic syitoin to Indian 
conditions. 


England has an old-established industrial civilization, populous cities 
teeming with industries. India is a countiy of enormous distances, with few 
established industries. In England there arc numerous technical institutions 
and science colleges in every town, the expenses of maintaining which are 
enormous compared with any in India. The 51 anchester Technical Institute 
alone cost £365,000 at the start which is more than the cost of all the institutes 
in India collectively. 

Further after a long day’s work in the Indian climate, the Indian student 
is 2Jhysically incapable of' doing any serious work in a night school.^ 

36. In confirmation of this opinion it may be mentioned that some j'eai's Nigiit rehoois. 
ago the Victoria Jubilee Technical Institute, Bombay, started night classes 
for airprentieos and workmen employed in the various mills, Avorkshops, etc. 

Every effort was made to render (hose classes attractive and efficient ; it was, 
hoAvever, found that a very small number of those trho attended were capaWo 
of taking any intelligent interest in the subject and the majority were unfit to 
carry on any continued mental effort. The classes AA'cro ultimately discon- 
tinued owing to lack of students. 

This method may therefore be dismissed as unsuited to the training of the 
“ Imiwovcr ” grade in India. 


37. (1) The “ Sandwich System.” 

Institutes in India can only bo ferv and far between and owing to the 
enormous distances this method seems unsuited to Indian r 0 ( 2 uirements. conditions. 

38. (c) An apprenticeship in AA Orks follow’cd by a timuing in a technical 

institute.® 

The main difficulties of this system arc that the ordinary asiurant to a 
technical career is not in a position to obtain an ajiprcnticcshi^) in Avorks ; after «y«tcm m indm. 
tt brcak.of three or four years in his education he aaiU find great difficulty in 
settling doAvn to organised instruction in a technical institute ; after a year or 
lAA'o of ajAjArcnticcship he will be draAviug AA-ages which ho will be cither loth to 
give up, or he aaIU be financially unable to attend a technical institute course ; 
and further by attending a technical institute ho loses touch AAith the oiAcning 
ho has made for himself in the Avorkshop ho has attended. 

36. (d) A training in a technical institute foUoAved by an apprenticeship in 

aiiOJUitnlMlilyof- 

Erom our enquiries wo find that -this system, though in no way perfect, 
generally regarded as the most suitable to the needs of India. _ 

The institute is in a better position than the student to find a suitable 
npjircnticcship, it can train him in methods of practical AA'ork, it can guide 
and direct during his apprcuticcshij), and finally assist^liim in obtaining employ- 
ment. In addition, during his course at- the insUtuto it can be determined AA'ith 
certainty if hois fitted to carry on the profc.«:sion he has selected. 

Under this system no certificate of any dcscriiition .should be granted by 
an institute till the student has falisfactorily comiiletcd his aiiprcnticcslniA and 
tlic final examination of his institution, which in some cases aaIU ho necessary 
in addition. 


^ See 110/ HC# 1X0/ IXO. 

* See pnr.igr&pl) 113* 
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' CHAPTER V. 

/ 

THE TYPE OF MAN, EDUCATION, AND INSTITUTION REQUIRED. 

4-0. The type of man that is wanted is one who has been grounded boili 
practically and theoretically in the profession he has chosen, a very largo • 
amount of stress being ^d on the practical, and who is prepared to go out and 
work in the most subordinate grade and gradually work himself up into 'a 
position of trust and authority.' ^ 

41. It may be stated that the teehnically educated man this country needs 
-as shown hy our enquiry must have training and education of such a 

character that he can make himself useful and later indispensaUc ® to his 
employer. ^ 

This education should be — 

(1) essentially practical and covering as wide a ground as possible ; 

(2) of such a oharaoter that it is capable of being applied commercially j 

(3) the theoretical portion should be complete enough to enable the 

student to reason for liimseK in a difficulty and to act on his own 
initiative in case of emergency ; 

(4) the working conditions dionld be so o.'iactmg that the transition 

from educational to practical life is not so great as to cause a 
desire to slack work.® 

In addition it aiipears, if the demands of emiiloyers are to he met, that a 
greater amount of practical work should be required from the student,* and that 
for some period after his training in the institute, some eontroV should he exer- 
cised to ensure that ho is doing work under such practical conditions that he 
must in the long run make himself, what is absolutely necessary for success, 
indispensable^ to his employer. It must be reoognisca that it is &e work a 
technically trained student can do and not his general knowledge for wliich an 
employer is prepared to pay. 

42. The type of education required in our opinion need not be of such a 
high scientific character as is considered necessary in England, America or 
Germany. There is a distinct tendency towards the introduction of this 
danger, by some educational officers engaged in technical education. That it is 
not altogether unknown in England^ may be gathered from the following 
remarks of Sir "William White, late Chief Constructor to the Admirally, at the 
Conference at the Institution of Civil Engineers, 1911 : — 

‘‘ Ha stood omong those who thought that the danger of excessive devotion to the 
Ecieotific side was very considerable in these days, and that the Institution W'as doing well in 
recalling attention, to the absolute necessity of a thorough practical training.” 

The following remarks® of Sir John Hewett may be quoted as bearing on 
this subject ; — 

“ I will confine myself on this occasion to sounding a warning note as to the danger 
of a defect which seems likely to creep into the systems of technical and industrial educa- 
tion in this countay. It is this, that we may look to too much theory instead of practice. 
My firm conviction is that India is not likely to advance very rapidly on the path of indus- 
trial progress, unless people, will" realize more than they do at present the value of tho most 
empirical form of practical training. The best technical work is done by those who learn the . 
theory after the practice. One sees too much in this country of people who hope by a study 
of theoretiwil science to develop into efficient managere of practical concerns," 

43. The type of institution in which such an education can be successfully 

carried out woffid preferably be one in which more than one professional subject 
•was undertaken. As much of the elementary theoretical work is common the 
saving in staff u-ill be obvious, and the efficiency greater. ' In an institution m 
which a large number of students can be dealt with it is possible to have a_ 
.^pSalit in each important subject, and this is not possible in a small institu- 
tion for financial reaso ns. 

* ' ' Ssc pawgropli S7» ^ 

s See piragropbs 13&, lol. ^ 

* See paTagraphs 110, 12B, ll-** 

« Sec patagrapbB 58, 107. 

» Sc® parograpbB 178 to 16&. 

I Budget Speech^ 29tli Slnfch 191- 
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It TTOulfl appear, ihcroforo, tliat for reasons of efficiency and economy it 
xrould 1)0 bettor to develop tlio existing successful institutions than to increase 
tlio number of smaller ones in which the standard must necessarily be 
lower. 

The distances in India arc, however, very groat, and smaller institutes must 
exist, in response to local demands, but ihey should only bo permitted to exist 
or be established, if they are adequately financially endowed, properly equipped 
with siafC and apparatus and are placed under proper control as regards their 
courses and certificates. 

d‘l'. Unfortunately the governing bodies of many tcohnical institutions t’*® staff of 
have not generally recognised the fact, that technical education for this counliy, 
if it is to bo successful, must be in the hands of practical men ; and it should bo 
clearly understood that only those men who have had a long practical cxpeid- 
ence and good scientific and commercial training are really capable of sound 
tcohnical educational work. Such teachers must still keep in touch with the 
various industries, keep fully up-to-date in whatever is being done in their line 
of work, and if possible be allowed to take up consulting and advisory work as 
opportunity offers. If this last suggestion were pcrmitlod to a greater extent, 
the staffs of educational institutions and the managers and foremen of indus- 
trial works would be brought into closer contact and a more sympathetic 
feeling would be brought about between the cm 2 )loycr and the teclinically 
(rained Indian than is at jn'csent the case. 

It is hoped the authorities wiU recognize that a three years’ training in a 
technical institute in this country, allhough it may be the best ohlainable here, 
coujficd with a three years’ cram for a diploma at one of the English institu- 
tions or American colleges will not fit any man to lake up a position of any 
responsibility in the technical cduoalion that India needs to-day. 


CHAPTER VI. 

THE CO-ORDINATION OF THE RELATIONS BETWEEN INSTITUTES AND 
EMPLOYERS OF LABOUR AND THE ESTABLISHMENT OF AN 
EMPLOYMENT BUREAU FOR TECHNICALLY TRAINED INDIANS. 

<1'5. We arc strongly of opinion that our tour round India and the inter- 
views wo have bad witli the proprietors and managers of industrial concerns, iMtanSon” ma 
mills and workshops has resulted in bringing into much closer touch the 
employers of labour and technical education. A large amount of good has boon Smfm to »rtiiiuo 
achieved and the foundation laid for a much more sympathetic treatment of 
the technically- trained Indian ; but if this sympathy is to bo of a lasting 
character and thc cordial relations which have been cs(al)]ishcd are to continue, 
it becomes necessary to consider how and by Avhat means those relations can bo 
maintained. 

In our opinion much of tho good that has been done will not bo of a 
permanent character, and tho sympathy and promises of .support for tho techni- 
cally educated Indian will not be taken advantage of unless some means arc 
devised to continue the good relations now existing ns the result of our enquiry. 

To have a lasting effect wo feel assured that constant touch between tho 
educational authorities and the employers must bo maintained, constant obser- 
vation of the student Avhilc undergoing his apprenticeship will bo necessary, 
and, above all, one central controlling authoaity for all India should bo 
appointed, who will sec that the recommendations now laid down arc established 
and maintained. 

The staffs of tho technical institutions cannot do this work even if the 
time wore at their disposal, nor, for obvious reasons, can the controlling or 
managing bodies of educational inslitutions. Tlic Directors of Public Instruc- 
tion or Directors of Industiic.'?, loaded up with thoh’ own duties as they arc, 
arc neitber in a position to undertake tlio work, nor in touch with the practical 
and commercial requirements which arc ncccssniy to make for success. 
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which training of thoiDquisite standard can ho obtained and arrange n-itUhe 
goi emmg authorities oi‘ Institutions for tho apprenticeship of their students 
mformiug them of the various now opportunities for employment which S 
from timo to time offer. He should also establish an employment bureau to nwist 
Mtaiuiiig oni 2 iloyinent for students who hare completed their apprentice- 

For the following reasons wo do not consider that this work can ho carried 
out successfully if an independent authority is appointed for each province. 
The employment of the Icelmically trained Indian is not a provincial but a 
general qne.stion and can only be dealt with successfully by the one central 
authority who will not recognise any diffwonco of race, caste or creed, but 
insist on a fair opjiortunity being given to every apprentice. 

It must bo admitted that in certain of the provinces of India tho facilities 
for obtaining a complete practical training exist to a far greater degree than 
in others, and certain jirovinces must send their apprentices to the larger 
industrial centres for training. If it is left to a iirovmcial authority to exercise 
control tlicso facilities would simply bo reserved for local approntiedships to the 
exclusion of students from provinces in which the facilities for training do not 
exist, co-ordination of tlio work, which is so essential for success, would not 
exist and an undesirable competition would bo established. 

To ensure that omiiloyers of every grade will continue to look upon the 
schomd with a benevolent eye and sustained interest it will require for this 
post a man of good social position, broad views, a sound knowledge of the 
requirements of the country, both commercially and technically, and of such 
training and knowledge of affairs of Indian industrial life that he can meet and 
discuss technical education with all classes and grades of industrial authority 
with certainty. 

Wq consider the appointment of such an officer a very necessary part 
of the .schomo for improving the technical education of India and for extending 
tho sphere of employment fox’ which the technically educated Indian is fitted. 


CHAPTER VII. 


Snimniiry, 


GENERAL RECOMMENDATIONS. 


4'7 As already stated in paragraph 15 the result of 
fliat tliore is an almost universal demand among employers of tobom’ ^ _ 

StSnS iSs who comply ivilh the cond'itions stated m 
? rSovmS To fulfil ihhso conditions a piigctical apprentioes^p js m- 

ffaf tho confa-oUmg authority recommended in paragraph 45. 
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48. Tlie folloE'ing general I’ccommondatioDS arc based on our enquiry General rcfoimum. 

(1) The existing system of training for the Civil Engineering profession in 
central eollogcs is the most auilablo one for the requirements of India. 

Paragraphs 21 and 22. 

(2) Apprenticeships for one year on practical work in the Public Works 
Depaiimont should be granted, if possible, to every student passing out of a 
Civil Engineering College. Paragraph 21. 

(3) Tlicro is practically no opening at present for tho-omploymont of high 
grade mechanical or electrical engineers whoso education is mostly of a 
theoretical character. Paragraph 25. 

(4) There is a very largo opening for the employment of men in mechanical 
and elcctiical engineering, who after training in a properly equipped Institute, 
are willing to gain their practical experience by apprenticeship on a living 
wage, work with their hands, and observe factory hours and rules. This 
employment is open to Indians of every caste or creed, grade of social position 
or education, provided these conditions are observed ; and the height to which 
they can rise depends on their individual characteristics. Paragraphs 27 to 31. 

(5) The best method of training men in mechanical and electrical engineer- 
ing to meet the existing demand is by a course at a well equipped Institute, 
followed by an apprenticeship in works. Institutes should not grant any certi- 
ficates till this apprenticeship is satisfactorily completed. Paragraph 39. 

(6) The education given in the Institute should bo essentially practical : 
he capable of being applied commercially, and not of such a high scientific 
character as is often considered necessary in the West. Paragraphs 41 and 42. 

(7) Large mechanical and electrical Institutes arc, at present, only necessary 
in hose pronnccs in wliich industrial development is well advanced. Minor 
institutes should bo properly endowed, equipped with adequate staff and 
apparatus, and placed under proper control as regards their courses and certi- 
ficates. Paragraph 43. 

(8) The staff of all Institutes should bo carefully selected, and consist of 
men with the necessary theoretical attainments and extensive practical expe- 
rience. To keep in touch with the various industries, the staff shomd be per- 
mitted to take up consulting and advisory work as opportunity offers. Para- 
graph 44. 

(9) The scheme recommended for technical education for the mining 
industry is detailed in paragraph 203. 

(10) Apprenticeships after a course at an Institute as detailed in recommen- 
dations 4 and 5 aro equally necessary for technical education in Iho textile 
industry ; in which the coimscs in spinning and weaving should bo separate 
ones, J’aragraphs 99, 110, IIG, 118, 122, 139, 218. 

(11) Afternoon classes for textile jobbers and mistrls should, if possible, be 
instituted in siutahlc centres if a satisfactory demand exists, to give practical 
demonstrations in the vernacular in the theoretical side of thoh work. Para- 
graph 218. 

(12) Arrangements should ho made for the permanent co-ordination of the 
relations betwoon institutions and employers of labour by the appointment of 
a controlling officer, and the establishment of an employment bureau. Para- 
graphs 45 and 4G. 


Special recommendations on suljcels eloselp eonneeled m'i^ tie ohjeet of oitr cnqnirp nill le 

^ found in Fart IJL 

Detailed supgedion^ for adjnsHng tic facilities for freinjeal edneation existing i« the 
various prooinees to meet the demands of euiploycrs soill die found in Pari !J . 
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Acting Superintendent of Industries, Bengal. 

49. Our first i-isit was to Air. Everett, the Acting Superintendent of Indus- 
tries, Bengal, who was for some years a Professor of «Sibpiu’ College and wlio was 
associated with us in our enquiric.s. We discussed the general aspect of educa- 
tional supply and demand in Calcutta, particularly with reference to the educa- 
tion at tho Sibpur Eugincoriug College. We also discussed at considerable 
length the tjTio of man for whom there is at present a demand, and also 
whether it would bo necessary to hold advanced coui’scs in mechanical and 
electrical engineering. 

Air. Everett’s opinion was that such courses arc not necessary at present, 
there being few openings for men of this class. Ho also thought that some 
alteration was necessary in tlic pr&sont couises at Sibpur, (hough ho considered 
that the new overseer courses arc a great iinprovcnicnt on the old. So far ns 
he knew there was at jircsont some difliculty in getting suitable posts for Sibpur 
students except those of the overseer classes, who were in demand. 


Hole hg Mr. 7F. JI. Everett. 

At the outset I .should explain (hat my permanent appointment is Pro- 
fessor of Alechanical and Electrical Engineering at Sibpur College, but that 
owing to long leave followed by transfer I have been away from there for the 
past two years. 

The training in electrical engineering has been almost entirely confined 
to tho apiu’cnlicc (or .subordinate) side of the college. Students in ibis branch 
first had to pass through tho ordinary foiu’ yeans’ course for Public Works 
Department overseer students, and then specialise cntii^cly in electrical work 
for some 15 months. In the first fom* years they spent much time in the 
various mechanical workshops of (he college, and also look such subjects as 
steam engine and applied mechanics, all of which helped them later : but far 
loo much of their lime was devoted to civil engineering and other subjects of little 
subsequent use to them. Also tho course was too long. Yet I [have had no 
dilliciilty in finding employment for all, except a few whom I could not recom- 
mend for electrical posts. Europeans havo' usually received a starting pay of from 
3180 'to 31160 and Indians of from 3100 to 11120, and many of them liave h^d the 
highest commendation from their cmjdoycrs. One Indian, avho left college 
seven or eight years ago, is now getting 31300 a month, and tho record of (he work 
he has done and the testimonials ho holds from English engineers are so good 
that I have felt justified in proposing him for full mcmbcr.ship of tho London 
Inst, of Electrical Engineers, though he is only just over 30 years of age. 
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Several others are getting liigh pay, and no employer ]ia.s over complaiued In 
mo that he is dissatisfied -with any of my passed stndculs. 

However, ns I have said above, the course had obvious drawbaclis, wliicli I 
pointed out long ago, and cvoulually it was condemned on my recommendation 
by the Principal some five years a"o. IVlicn the Joint Technical Examination 
Board was formed, the opportunity was talvon to arrange for a bifurcated 
course, tlie first two years being general and the last two specialising in mecha- 
nical and electrical engineering. Owing to various obstacles and delays this 
new course is only now being introduced. The tbroatened removal of the 
college to Eanchi, which has been impending for some seven years’ has tended 
to prevent improvements and changes. Obviously 'two or three years* notice 
had to bo given before the new course could actually be begun. 

Few Sibpur students have taken to inoch’nnical engineering. ' One reason 
is that the old course was unsuitable, as it ^yas -for electrical men. As com- 
pared with electrical work, doubtless they found that they could get better 
pay in that line and saw better pro.spects, and probably liked the work better. 

The present slatl at Sibpur has such a prcpondcraiicii of men trained in 
civil engineering 'that other branches arc at* a disadvantage. After years of 
waiting, I •have only now got an assistant, apart from the workshop foremen 
instructors. There is still no man qualified to lake machine drawing. But, in ' 
view of the fresh start wliieh will be made at the iwojioscd Technical Instikto 
in Calcutta, it is unnccessaiy to dwell on such points. 

I may mention that in several eases students have refused to accept 
promising posts which I was able to otter them, on the grounds that tho initial 
pay, say SdO, ivas insufficient, although I imintcd out that tho prospects were the 
main thing. 

"With regard to tho now hifiu’catcd cour.‘!C, I may add that, though it is 
a great improvement on the old cour.se, I do not think it perfect for my subjects. 
There is still too much civil engineering, in my opinion, c.spccially in the fii’st 
two years ; surveying ought to ho cut out, and the drawing ought to bo 
mechanical and electrical. The course represents the average^ opinion of the 
members ot tho Technical Examination Board when first constituted. 

At Sibpur we have received applications from time to time for mechanical 
draftsmen on an initial jiay of about EdO, and_ such men we arc unable to 
train under present arrangements and staff. This demand ought to be met, and 
I hope it will ho in the new institute. _ i « 

As regards tho plant at the college some of it was installed, under the 
supervision of an outsido onginocr, U few years before I came to India. ^ the 
rest has been specified for by me and installed under my supeiTision by tlio 
college staff and students. In the running of plant the students "ct an 
excellent training, both with direct and altcmatiug machinery, including 
testing of engines and boilers. They have to keep a regular log daily, ana 
work out the costs for each month. I know of no college in England where 
such, a full training is given in actual running, tho plant being hi actual use 
for power and light and about 12 hours daily. The students also get muo i 
experience in wiring ; and several H.-P. motors have been made by cm. 
They go through a simple course of electrical testing, as well as lectures a _ 
class work. The tests are such as they are likely actually to require m 

^ At first the numbers taken in the electrical department 
the five years from 1897 (when the department was started) to 1 > 

numbers shown in the list are 12 Europeans and 2 Indians, an ave ^ 
riireo per annum. In the three yeai^ 1900 to 1908, the last ^ ® ^ 
the numbers are 21 Europeans and 24i Indians, an average of fo P 

Messrs. Bird & Co. 1 ' 1 his 

60. The senior partner, Sir Ernest Cable, gave us an 
partner Mr. Strain was also present. Both these gcntlernen gav 
ivith regard to teohnical education and the standard ^ j ‘Indians in 

strongly of opinion that there were no openings for highly-i^°® 
mechanical and elecuical engineering; but there were plenty ou. * 
for men with a good sound practical training, and some theorcti ^ 
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(referred to in this report as the " Improver Class”). Sir Ernest very much 
deprecated the idea of training men on lings which unfitted them for practical 
wort, Le., the engineering course of an. university character: Ho was certain 
that such men could not obtain posts, and also that such training unfitted them 
for practical work, lie had several such men employed at various times and in 
all cases the practical training was absent, and the men would not, or could not, 
carry out the work they were expected to do. These remarks apifiy only to the 
mechanical engineering students and not to those of the civil engineering 
classes educated at noorkee and Sihpur. Sir Ernest suggested wo should visit 
some of his inills and coal mines and obtain the opinion of those actually in 
charge. He kindly made arrangements for us to do this. Mr. Strain drew 
speciarattention to the difficulty of employing Indians in posts of trust in mills 
in Calcutta, where chiefly Europeans were employed. These men were very 
clannish, and it would be difficult for an Indian to retain his position, if 
appointed. A college-trained Bengalee, in most instances, considered himself a 
gentleman whose hands should not bo soiled by actual work, and in the rough- 
and-tumble of mill life there was no room for such men. Sir Ernest Cable 
expressed bis opinion that firms which wore on tlic Government contract list 
should be asked to take apprentices in return for the work given to them. He 
deprecated sending Indians to Euroiie on State scholarships, and thought this 
money would he much more wisely spent in paying apprenticeship premiums for 
technically-educated Indians. 


Messrs. Martin & Co> 

Bl. We had an interview with Sir R. Mookerjec. In his opinion Sihpur 
and Roorkee were jointly turning out a really good typo of civil engineer, though 
in his opinion the Roorkee training was of a more practical typo, and turned out 
a very good man. Theso institutions wore probably able to supply all the 
present demand of this character. He had something like 16 of these men at 
present in his employ, and they wore in receipt of wages varying fium B200 
to R‘150 a month plus allowances and bonus for meritorious work. He would be 
glad to get mechanical and electrical engineers with a similar standard of train- 
ing, hut up to the present had not been able to find such men, and would gladly 
welcome and give a trial to any Indians who had a really practical training in 
these subjects and who ivcro not afraid of work. lie was prepared to give a 
trial to three or four apprentices. In his oj)inion the standard of education in 
mechanical and electrical engineering up to tho “ Improver Class ” docs not 
need extending, but should be of a very practical nature. He did not think 
very high training was required as men so trained would not obtain appoint- 
ments, and ho, from a commercial point of view, would much prefer an 
European to an Indian of similar qualifications when a man with a higher 
training was wanted. He expressed similar views to Sir Ernest Cable -with 
regard to Government scholarships in Europe. 


Government Telegraph Workshops, Allpur. 

52. "Wo have had an interview iritliMr. E. Thompson, Superintendent, who 
showed us the works. Several mechanical apprentice students from Roorkee 
were working there, and one who has served his term now supervises the instru- 
ment-testing on H180 per month. The Mipci’intendcnt stated that all were 
most useful, and ho was entirely satisfied with tho standard, and did not consider 
that any higher education was needed. He said there were few appointments 
available at Alipur, but that ho was glad to continue his present practice of 
faking a certain niunbcr of students from Roorkee for their two years’ apiircn- 
ticeship. He has no students from Sibpur. 


Civil JEngineerlng College, Sibpur. 

53. "We were shown round by tlic acting Principal, Mr. AV. Tate, and had n 
long discussion with him, Mr. S. R. Dutta, Officiating Professor of Mechanical 
and Electrical JElnginccring, and Mr. J. T. Francis, Sapocintendont of the 
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apprcnlico dopavtmont, rcgardiug tho openings for oinploymcnl for Indian 
studenis ‘W'lio receive iheir teoliiiical education at the Civil Engineering 
College. ^ “ 

Mr. Heaton, tlio Erinciiial, gave ns the following nolo on his return to 
Oalculla ; — 

The main work of tlio College is training for civil engineering; mechanical 
and electrical engineering have heen and arc hoing dovolopei according to 
necessity as .shown hy the demand. 

There arc siiecessfol artisan classes of long standing in the workshop and 
about 25 to 30 are now on the rolls. These arti.'^us arc eagerly tapped up hy 
employers when they have completed their training. 

Classes in dyeing have recently been started and no trained students have 
yet been tiu’ncd out. 


There are also classes for training students in 


mining 


Burvcj'ing, and 

engineering. The coiu’so lasts two years, the admission standard being tlic 
suh-ovorseor examination. About six students qualify j’carly, iind hitherto 
there has been no difliciilty in finding emiiloymont, it being easier to place 
Emopeans tliau Indians. 

With reference to the sludciits trained in mechanical and electrical cn^- 
nocring at the college, it was pointed out that there is at present no special 
recognised course of theoretical ti-ainingin mechanical and electrical cngincor- 
ing at the college, but that .students arc sclcclcd for training in the college 
liowor-houso and electric department after the iinal overseer examination ; that 
they there receive a 16 months* course of jiractical training on the maintenance 
of the college installation, which is accompanied hy a course of lectures and 
laboratory work. The munher of students that go through this course is on the 
avorago 12 yearly. 

There is no ditEculty in obtaining suitable employment for Eumpeaus, but 
it is not qirilc so easy* for Indian slvulcuts. Roliablo students can always bo 
provided with good posts. After tlio selection for the electrical department the 
wmaining students who pass the overseer oxaminations are placed for the 1C 
months of practical training in the college workshops, where they ate put to 
all sorts of work. Practically all of these eventually get employment m civil 
engineering. , . , i r 

The training in the apprentice dojiartmcnt has hitherto been mixca ana oi 
a general character— civil and mechanical. _ ^ \ i • i 

Now specialising coiuves of (A) civil engineering and (B) incchamcai 
and electrical enginooring have been sanctioned and uill lie introduced m Ajiril 
1912. ^ , 

The admission qualification is the suh-ovcr.sccr standard ; and^ the spcoia 
courses will last two years to lie followed hy one year’s practical training- 

Higher TEcnNio.vi, Course. — Civil engineers are trained for (Jio B. '• 
degree of the Calcutta University, and on passing arc placed on a jea 
practical training. 

MEcnANioAi, AND Edbctricai. ENGINEERING.— The opcuiug of <1 doss 
teaching the B.B. course in mechanical and electrical engineering nas 
under cousideration. , 

On the part of studeuts there seems to be a demand for such a "icon 
their practical training can bo arranged for with firms of repurc, a 
ascertained by corresponding. . „„,i wnnW not 

The doubt is, w'hcthor they would find suitable cmiiloymcm, 
spoil the market for the students w'o already train. , . ^ -g -g 

Mining.— It has been proposed to start a course of traminffo^ sobolar- 
I degree in mining with a view' of obviating tbo necessity ot pm o 
ships tenable in England. 


IsJiajntv 0un J?actorif> - stated lie 

64 We Lad an interview with Colonel Poote, Superintondenb 
would be quite pleased to take some apprentices o£ _tbc would have 

men he chiefly required were mcclwmcally trained “cn, tlioUoU ws&vwo, 

a f ewpostt.in his power-house. The W'ork -required w’as oi a i eiy 

r 
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and at present he had to train his oivn men. He would perfer men who had 
been practically trainal in technical colleges. 

Colonel Foote staled that “ to make men worthy of a cci’tificato they should 
he apprenticed for at least five years in a good shop. A less period will not 
give them sufficient technical skill, and I find that without this they are useless 
as supervisors. For my supeiwision, I take men who arc good enough to make 
gauges, train them to make a component, setting up the maclmies for them- 
solvcs, and then set them to train others and make them section hands or line 
mistrics as we call them.” 


George Henderson & Co. 

55. In the course of conversation w'ith Mr. J. Shorrock, he stated that there 
were openings in tea gardens for a generally useful trained mechanical overseer, 
hut up to the present he had been unable to obtain the services of reliable 
Indians. 


Messt's. JBjilbvrn Co. and Bttssa Engineering Worlfs, 

56. The managing agents, Messrs, Kilburn & Co., and the works manager, 
Mr. Aldersmith, were all interviewed and detailed to us the class of men tliey 
could find employment for. We iverc shown over their workshops, which, though 
small, had a remarkably up-to-date equipment, and found that they had open- 
ings for technically-trained men of the “Improver Class,” but not for more highly 
educated men. They were prepared to take some apprentices each year, but 
would, if possible to get them, prefer up-country men to local men. They were 
specially interested in technical training for the mining industry and asked us 
to visit their mine managers, Avhen we went to the mine fields. Owing to 
their kindness wo ucrc able to bo picscnt at the annual dinner of the Mining 
Association, whore wo heard many expressions of opinion regarding the charac- 
tor of technical education required for the mining industry. 


Messrs. Octavius Steel & Co. 

57. Wo had a long discussion with the general manager and managing engi- 
neer. They pointed out to us the difficultios tiiey had experienced with students 
trained at Sibpur, and ivcre quilo agreeable to take some apprentices of the 
"Improver Class,” both in mechanical and electrical departments, if they 
were properly trained. They would gladly w'elcomo such men, as they would 
be relieved of the necessity of doing all the proliminary training, which 
had to be done before men bccaino useful. Their opinion was, that no open- 
ings yet existed for tlio highly trained Indian, and they would not employ 
such a man, the reason given being that he could not, as a rule, bo trusted . in 
times of emergency or danger. There were also openings for technically-trained 
salesmen for managing branches of their business. 


Messrs. Osier & Co. 

58. We intemewed Mr. Robins, the manager, and found he had employed 
apprentices both from Sibpur, Eoorkee and Bombay, who had in the majority 
of instances done quite wcU. lie had at present some six or seven technically- 
trained men from the above mentioned colleges, who were in receipt of salaries 
from RlOO to R400 a month. His opinion was that although technically-trained 
Indians Avere exceedingly useful up to a ccidain point, it Avould not be possible to 
find higher posts for Indians at present. He did not consider from his experience 
of Indian students, AA'hich Avas largo, that' any more advanced education was 
nceilcd. He thought if possible it should be made more practical. He Avas 
still prepared to take Lidian students, whenever A'acancics occurred. This firm 
have been in the habit of charging apprentices a premium of R260, the idea 
being to make certain that the apprentices really meant to stick to their work ; 
.but ill. Robins stated that if the apprentice scheme (AA’hich he considered the 
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only ono possible) was generally introduced and accepted by firms and work- 
shops, his firm w'oidd be prepared to ■waive Ihe demand for a premium. 


Messrs. JBahner, Lawrie <C Co. 

69. 'We inteiTicwed Mr. Lan-rio ■who -urns definite in his opinion that tlio 
training of the students at Sibpur in mechanical and electrical engineoriiu? 
bad not been of the required character. He had had experience of those men 

and had not found them satisfactory. ' He preferred to train his own men for 

the junior posts and tho.se of any magnitude ■were occupied by Europeans. He 
was not at all keen on taking technically trained men as apprentices. 


Blessrs. Utirner, 3Iorrtson & Co. 

60. Wo interviewed the senior partner, managing engineera and chemist. 
They had all found great difficulty in securing the type of man who would 
make himself useful. They had many openings occurring, and would bo 
glad to give any technically-trained Indian a splendid opportunity, if he was 
of the right sorti They had at jirescnt several openings for men, W did not 
know -where to go to get the right stamp. The men they had had from Sibpur 
proved quite unfit, and they did not ivant any more of them. They were 
prepared to take apprentices in their engineering department on the lines 
proposed for the "Improver” class, and -would also give employment to 
chemists trained in applied choinislry. Their opinion w^as that at present no 
openings were available for the highly educated man. They -n'ould prefer 
the man of moderate technical education and -u'ould train him for their roquire- 
ments during his apprenticeship. 


Messrs. JD. JB. MeJita tD Co. 

61. We interviewed Mr. B. D. Mehta who stated that in his cotton miH'ho 
could not offer employment in any responsible position to any Indian fresh 
from a technical school or college unless he possesses the necessary experience 
which can only be acquired by working in a mill for some time. He insisted 
on some years of practical ivork with all heads of depaitmonts, and considered 
that an advanced technical education -without practical experience -u'as no 
qualification for employment in mills in responsible positions ; at present good 
spinners, carders, and weavers could bo had from Bombay. 


Mr. J. Gr Ouimningf I.C.S., Bengal. 

62. Mr. Gumming gave us much information which ho had obtained on 
visiting the various industrial centres of the Presidency, when conducting tho 
industrial survey of Bengal. 

Mr. Gumming welcomed the proposal that the curriculum at the engineer- 
ing colleges shoiQd bo altered so as to differentiate between the training of 
those who were intended to be only subordinates and of those who were 
ing for higher posts ; and that he was beginning to have donhis about o 
advantage of the State technical s(i]iolar^i 2 )s, owing to the failure o 
scholars to obtain suitable employment on their return to India. 


Bengal-Nagpur Bailway Loco. WorJts. 

. 63. Wo visited the Bongal-Nagpur Bailway Shops at 

received by Mr, Bailey, the chief mechanical engineer, who ha - 

his staff tp meet at his bungaW. Wo found they had a 


— , If v» a.v^u.ki\A. vuv»j *****- — -••/iTin'inc f)n^ 

training their own men, including an apprentice home for Ba P ^ t. 
classes m tho necessary technical subjects both for Europwns ana in^ns, 
I’hcir system appeared to be successful, and it is doubtful if f?? at 

institute could better their scheme under tho conditions which provau au 
Bhargpur. The classes are controlled by Mr. Hainott, tbo assiswnt engine r. 
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•who nlso did much of Iho icnchin" work. TTo ■wore shoivn roimd iho schools 
and ■workshops, and inicrvicwcd somo of tlio apprentices who had received their 
training at IClwrgpnr. "We found them all carrying out good work, and tho 
cohditions nndor wliich Ihoy arc 1 rained arc cxccllenl. Nolwilhslanding that 
his omi arrangemeuis were meeting (he wants of his workshojis, Mr. Bailey 
staled he was <piitc prepared to assist any really clDcicnt scliomo of technical 
training for Indians I)y lakinga certain immhcr of apprentices of the " Tmpi-ovcr 
Class ” into his shops. 


Jicngal-Kafipw Jtatlivay> 

Gl. Wo visited Mr. iTcUclt,_tho chief engineer, IJcngal-Nagpnr Bailway, and 
had a long di.'scns.sion hoth with him and the signal engineer. The manager 
was xmfortiinatcly absent from Calcutta. Their great Wnt appeared to ho 
trained men for permanent-way inspectors, nnd they were prepared to take 
Indians for this pnrjiosc, provided they xvcrc suitahly trained, 'they would nlso 
he glad to take men in the electrical department for hlock signal work and at. 
present could engage eight or ten men with the jwoper training. They had had 
many men from Siiipur at various times, hut had not found them satisfactoiy. 
They were unanimous in the opinion that Sihpur training was not on right 
line.s, and also that there were no appointments open for men of advanced 
training. 

As regards the training of men for permanent-way norks Mr. Jellctt, the 
chief engineer, considered classes should he stalled at the various technical in- 
stitutions or existing classes modified to meet the wants of railways, and if 
possible all railways should join in one common .scheme.' As railways folt vciy 
much hound to help and give work to the sons of lludr employees, ilfr, Jellctt 
thought .some solicme might he introduced under whicli railways could nominate 
students to these classes, (he railways guaranteeing the nccesfary educational 
qualifications of their nominees. Jfe kindly gave us his opinion of (he doui*scs 
which would he necessary for these cIa'>sos, and (he standard of work required. 
After tile college cour.se.s, students would ho taken on by the various railways as 
apprentice ])crmancnt-way insjiccfoi's, and would eventually rise on fixed scales 
of promotion if they gave satisfaction. 


Lower JToof/JiIy and Clive HTJlis. 

05. We iniovviewed the managers, Mr. Duncan and Mr. Lamond. We 
found that in their opinion there was no chanec of employment for Indians in 
Jute mills, except ns ordinary workmen. All the lieads of departments nerc 
Europeans, and the ojiinion of the two gentlemen ahovementioned was that 
no Indian could possibly control the tnrlmlent class of workmen they had to 
deal with. This opinion was eontirincd by all other mill managers xvc inter- 
viewed. 


Messrs Burn and Co., linylncers. 

60. We interviewed Mr, Taylor, the managing jiartner, and had a most 
interesting discussion xvith him on the possibilities of employment for Indians. 
He stated that his firm had a large minihcr of apprentices who did a five yeans’ 
training, and explained the ditlicultics, which as a commercial firm they had to 
face, in introducing any number of tcchnieall.v-trained ajiprcntices xvhb would 
he in receipt ol higher xvages, than those aiiprcntices who joined them in the 
usual •way. He xvas, however, jiroparcd to take one or two in the cloclricnl power- 
house, where technical training would ho most useful. 31c would also ho glad 
to got draftsmen with a fair knowledge of their xvork combined xntli jiractical 
training. ITc depended almo.st entirely on Indians for this xvork, and xvould 
much prefer tho technical lo the college iralncd man, if ho were ohlainahlc. 
He could take 10 or 12 of these men annually. He siiggo.slcd (hat if Govci n- 
incnt xvorc really in earnest about tho greater field of employment for Indians 
they should give more contracts to firms in this coimtiy who would llieii 

' ppo XIV, 70. 
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necessarily be in a position to take a far larger number of trained men to act 
as assistants in tlic various departmcnis, and that this inotbod if carried tLiouoli 
generally would naturally provide for many more men than could beat present 
employed. They bad many Bengalees in their drawing ofiScc, also a fair 
number of Eurasians, many drawing salaries of SlOO to filSO per month. 
Mr. Taylor was sure that in all cases these rnen would have been much more 
valuable if they had been technically trained. We wei’e ^own round their 
works and interviewed various .members of Ihe staff, who agreed with 
Mr. Taylor’s opinions. In our opinion tho works of Messrs. Burn & Co. offer 
a splendid opening for the trained Indian, provided he is prepared to take up 
any work ivhich comes nuthin the duties of a mechanical engineer. 


UoioraJi Tmtmvay Power Station. 

07 . There appears to be little or no opportunity here, the work being 
very small and of a special character. 


Calcittta Mectrtc Sujtply Company. 

68. We had a long interview with the Agent and Manager, and tho methods 
this Company adopts with regard to recruiting its Staff were thoroughly dis- 
cussed. The opinion here was that for their purpose the Eurasian scorned much 
better fitted for this special form of work than an Indian. They kid men 
from Sibpur. He thought tho training they had received was not exactly what 
was required, as they had not enough practical knowledge as fitters, etc. They 
wore prepared to give opportunities to trained Indians in "their power-house in 
which the new system of high tension was being installed, and consequently a 
better class of men would become accessary for switchboard work. 


Calcutta Tramways Company. 

69. Mr. Allen informs us that his company find their interests aro best 
served by the employment of European officers brought out direct from England 
from the staff of big tramway undertakings, for all positions of trust and respon- 
sibility. Subordinate posts are filied by local labour, Eurasian and Indian, the 

men' being trained up in the company’s service to fulfil efficiently the diito 
altached to their poste. As far as this company is concerned the present Indian 
labour market meets all their requirements. In the event of Gororiment 
deciding to increase the field for technical education in India he wouM not feel 
disposed to recommend any change in his company’s present policy. He would, 
however, he prepared to assist any Government scheme for technical eclucanon 
to the extent of taking one or two students nominated by the principal ol a 
Government technical training college, with a view to affording them an 
opportunity of gaining practical experience of commercial value, provided jlio 
nominee conforms with the rules and regulations of tlic company s organisa- 
tion. 


J ohn King & Co., Engineers, SJdp BnilAevs and Genet al 

Contractors, 

70 . We had a long talk with'bno of the directors, Mr. Geo. A. King, vho 
said he was prepared to take one or two men as a trial, hut if 
to give them more work they would be in a position to employ more. , 

their works at Howrah and were also shown round by 51 1’; Kmg 
5Ir. Gilmouv, his partner. They were quite prepared to take a certain 
apprentices and give them a small salarv to commence with, and agreed tua® 
would get better men than.thcy wore able to at present. They had uo app 
ments which could ho filled by liighly trained Indians and did nob j.j,' 

such men could, at present obtain, any appointments. Much intcrcsu o 
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is being done in tlic shops, nnd they would bo an oxlrcmoly good training scbool 
for apprcniiccs aftor comploting thoir college course. Mr. King and Mr. 
Gihnour cx]n’c.s.scd tliomsolvcs willing to co-operatc in any scheme of technical 
education which might ultimately ho settled in Calcutta ; hut as they were 
not in business for philanthropic purposc.s they suggested that Government 
should place more work in thoir hands in return for their assistance. 

J7<c Fort Ti'mt Commissioners. 

71. "Wo interviewed Sir Frederick Du mnyno, the Vice-Chairman of the Port 
Commissioners, and Mr. Scott, the chief engineer. Sir Frederick .stated that the 
Avork of the Trust was for purposes of administration divided into several 
departments, each having its special duties. 

In tlio kfarine department of the Trust in charge of the deputy conservator 
the qualifications required for most of the appointments, such as dock miistors, 
assistant harbour masters, otficers of light vessels, etc., etc., were those possessed 
by officers of the Jlercantile kfarine, and the apjiointmcnts were commonly 
filled by selection from applications invited by public advertisement; and in 
like manner in the Biver Survey branch of the department the officers are also 
trained in nautical work as rvell as in marine surveying, and recently have been 
recruited from the tinining ships Worcester and Comcatj. 

In the engineering department are comprised the staff of tlie civil engineers 
employed on the work of designing and building the docks, wharves, Avarehouscs, 
railAA'ays, etc., required in the Port and the staff of mechaniral engineers 
employed in the workshops, dockyard, locomotiA'cs, dredgers and other steamers. 

The staff of civil engineers are appointed by selection from sometimes as 
many as 80 applications received in answer to public adA'crtiscmcnt, and a 
knoAA'lcdgo of harbour Avork is insisted on bccauso tho AA^orks to bo carried out 
in Calcutta arc mostly of this character. 

Tho Commissioners, hoAvover, haA'o in their employment several Indian 
engineers, nath’os of Bengal, engaged in designing, construction nnd main- 
tenance, Avho have giA’cn every satisfaction. 

Jfr. Scott said that in his experience he had employed several men trained 
at the Sibpur and Roorkce Colleges and was satisfied with them. But speaking 
generally it might he said that the Indian engineer aa'us better in office and 
field work than on executive duties such as the construction of AA'ork and control 
of labour. 

The superior appointments on tho staff of the mechanical engineers are 
also filled by selection by men trained in workshops at home, possessing oxpori- 
onro in steam, hydraulic and electrical engineering, but these selected appoint- 
ments are very few. 

All the other engineers in the mechaniral staff are recruited locally, most 
of them having served their apprenticeship in local workshops, many *in the 
Port Commissioners’ AA'-orkshops, aa'IicVo they haA’-c acquiind the necessary 
experience for tho satisfactoiy discharge of such duties as tliat of foreman of 
Avorkshops, of engineer of vessels, of hydraulic and elccti’ic-powcr houses, dredgci’s 
and other a'csscIs, locomotiA’cs, cranes nnd other machinery. 

Nearly aU the engineers or drivers of the smaller a'o'bscIs of the Tmst, such 
as tugs and ferry steamers, tho locomotive drivers and crane drivers arc Maho- 
medans on salaries ranging from B18 to E7£). Up to this time no qualified 
Hindus have ever come forward for appointnicnts of this class. The AA’ork of 
the Trust has to a largo extent been carried out by tho Anglo-Indian and 
Mahomedan who for many yeai-s have held a largo proportion of the posts on 
tho subordinate staff in this as in all the other departments. 

There is no restriction in respect of any race or class. The subject is treated 
commercially, tho objects being economy nnd cflicicncy. 

Tlio Commissioners might bo disposed for thoir encouragement to alloAv a 
fcAV students trained in ralleges in Mia to join their staff temporarily for tho 
purpose of gaining practical experience,^ but OAving to, tho fact that "the few 
better appointments are, and must continue to be, filled by men of sjjcoial 
training, such as civil engineers trained on docks, at home nnd abroad, there 
AA'onld’Jbc little prospect of employment being found for them in tho Trii.st at 
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jE?. X. Cm'viatje and Waggon Wovlis, Lillodah. 

72. We visited tlie LillooaTi worlcsliops of tJie East Indian Eailway and saw 
Mr. Danby, the superintendent of the enrria^eland nuggon worlcs, who stated 
that for many years they liad taken apprentices for five years* training, both 
Europeans and Indians. These had so far not turned out really satisfactorv. 
He had last year got some mechanical apprentices from Eoorkee, vko were of 
a far better class than the apprentices he had so far. Their character, physique 
and everything about them rendered them more useful and capable of doing 
the w’ork required. Ho found in most instances the Bengalee was not physi- 
cally capable of continuous hard work. 

Mr. Dauby stated he would be glad to take more apprentices from any 
technical institute if their training w'as on the right lines, i.e., similar to the 
apprentice course at Roorkee. He did not feel disposed to take men from 
Sibpur at present, but provided their com’se was altered in character he would 
be prepared to give men a trial. In Mr. Danby’s opinion there was no demand 
for a man with very advanced training, and most employers woidd much 
prefer a man of moderate attainments who could be moulded to suit their 
requirements. We also interviewed Mr. Hendrick wdio expressed similar 
opinions 'to those of Mr. Danby. Their demand for men was continually 
increasing, and they found great difReuIty in obtaining recruits of the right 
class. Wo were shown round the works to actually soo'thc type of work rarried 
out by the apprentices. 


Mr. XotindranafTt Bose. 

73. Colonel Atkinson had an interview with Mr. Jotindranath Boso_ who 
passed out of the Roorkee electrical engineer class when it was a training 
course for the Telegraph department. Ho stated that since he left Roorkee he 
had had several temporary posts in the Calcutta tramways, oil companies, etc, 
hut could not obtain permanent work as an electrical engineer. Ho did not 
think there were any openings for this class of men, and most of the men who 
had failed to get appointment in the Telegraph department had turned to civil 
engineering. One was municipal engineer at Patna on B360, There wore 
many openings for electrical and medianicaUy-trained men of a lower grade. 


Calcutta Municipality. 


74. We visited Mr. Mukerjee, the "Vice-Chairman of the Calcutta Municipal 
lity, who stated that they had vacancies occurring in the various departmrats, 
and that except for work of a civil engineering character there was a diffiemty in ’ 
obtaining properly trained Indians for posts requiring practical knowledge of 
mechanical engineering. The Chairman of the Corporation would be glad to do 
his best for the employment of teehnic aRy-tr ained Indians. As regards tcoli- 
nology or systematic knowledge of thertn®istrial arts required for the country, 
although an Indian himself, he did not think that a very high class of theoreti- 
cal knowledge was necessary at present, hut that something of the 
industrial and commercial education combined was the proper thing. . 
opinion, the proper method of training was for Government to sUi 
factories on commercial lines in which it would he possible for gfallurgy 

such useful arts as dyeing, glass-making, spinning, weaving, ^gg^^u-e of 
manufacture of metallic implements required for varioiM arts, mani 
manures, medicines, etc., etc. If this work was cojnhined -n^orks for 

eduijation, he considered Indians would then ho in a position ^ trained, 

the indnskdesin whidi they or their countrymen had been practica y 


JBastern Bengal State Bailtoay. 

75. "We interviewed Colonel Browne, GeneralManager of the Eastern 

Railway, Ms. Taylor, the chief engineer, and Rai Baliadm’ Rai > 


Bengal 

deputy 
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chief engineer. They woud be glad to take engineering and electrical aiipren- 
tices of the “ Improver Class ” into tlieir departments, and also men who could 
undertake interlocking signal Avork, and all were decidedly of opinion the 
technically-trained men Avhose education .was on proper lines would be much 
more A'aluable to them than those they Avere able to train themselves. The 
training and education proper for a railway to undertake was, in their opinion, 
limited in character, and they could not consider the possibility of establishing 
a school on the lines of that at Khargpuv. They had great difficulty in obtain- 
ing a proper class of men as permanent-way inspectors, and would be glad to 
join a scheme for training such as that suggested by kir. JeUett, chief engineer, 
Bongal-Nagpur Bahway. They quite agreed Avith the views expressed by him 
as to tlio disadvantages of the present methods of recruitment, and also Avith the 
proposals set forth for training courses and approved of the idea that they, in 
common with other railAA’ay companies, should bo allowed to nominate students 
who Arere sons of their present employees, always providing that the education 
they possessed was of the required standard.^ Colonel Browne said that so far 
as the civil engineering side was concerned they did not find any great 
difficulty in meeting their requirements, and although they had had some good 
men Avho had been trained at Sibpnr in ciAril engineering classes, he coukl not 
say the same about the mechanical and electrical men, and in his opinion their 
education aa'os not sufficiently practical and left much to be desired. This 
opinion Avas confirmed by Mr. Taylor, the chief engineer, and by the deputy 
cliief engineer. It appears that there is a large opening for properly trained 
men on this railway, and providing they can get Indians of any class who will 
AA'ork, they liaA'e no objection to employing them. The opinion expressed Avas 
that a very adA’anced ti’aining is neither necessary nor desirable, and they could 
not giA'c employment to Indians with such training, as for many jrears to come 
such men must be Europeans specially selected for thoir experience in the 
various branches of work they control. 


3Iessrs. Andrew Ynle & C 0 ‘ 

7G. "We intcrvicAved the managing partner Avho stated that he Avould be glad 
to give a chance to properly trained Indians in thoir jute and cotton mUh 
proA’ided that such men could be obtained. At present the junior staff in their 
cotton mills aaws recruited mostly from the Bombay side. His experience was 
that these men had been most satisfactory, and he suggested that the establish- 
ment of an institute in Calcutta which Avould train men ojj similar lines 
to the Technical Institute in Bombay would bo most useful, and also that 
the manufacture of jute should be taken up in such an institute as aa'gII as 
that of cotton. He was dubious about the employment of men Avith a very 
adA'anced training, and told us that for them jute mills they had no difficulty in 
getting men from Scotland Avith plenty of practical experience on B260 to R300 
a month, aud that such men Averc, from the commereial point of vioAV, infinitely 
more A'^aluable than Indians Avould be CA’cn although the latter piosscsscd 
afar better general’ education. He quoted instances of Inchans who _ had 
been through a technical course in England or Japan, AA’ho Aviththis educational 
asset only, demanded more money than he could get the experienced Scotchman 
for. He thought that with the great advance electric pOAver is making, there 
would be many openings for electrical engineers of the " ImproA’er Class ” in the 
near future. 


3Ies8rs. BirJunyre Brothers. 

77. iVe inteiTieAved Mr. A. Birkmyro Avhose opinions generally coincided 
Avith those expressed bv Messrs. AndreAV Tule & Co. He arranged to take us to 
one of his mills to sec the character of Avork which was demanded from employees,' 
Avhich Ave had great pleasure in doing. Mr. Birkmyro Avas not of the opinion 
EcnerallA' expressed that technically-trained Indians could not be introduced 
into responsible positions in jute mills, but was of the opinion that suen men 
OAving to the characteristics required for this A\’ork must be restricted to certain 
races of Indians. Ho such men weic at present available, but if they avcio 
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available of a good type, as a coininercdal mattei’ they would bo freely ent'a^ed 
if tljey iR’oved cheaper and as reliable as the class now available. He was^verv 
much in favour of technical education on the riglit lines and of the si^ht 
standard, but deiwecated giving any education for which avenues of employment 
were not available, as technical education could not produce industries, charac- 
ter, or commercial instincts. If the time came when suitable men Averc 
available he Avould be glad to give a trial to a corlaiu number of men. 


G-ovcvnntent TV eitving_ School, Scvatnpuv. 

78. We Averc received by the Principal, Mr. HoogoAverf, and Mr. Hurst, the 
Assistant Ih-iucipal, AA'ho are both old students of the Victoria Jubilee Technical 
Institute, Bombay. We AA'cre much struck Avith the sound practical Avork 
Avhich is being done in this institute, and arc of the oihnion that it must 
eventually do good to the handloom Aveaving industry in Bengal. The scheme 
of having branch institutions in A^arious centres controlled by the present 
institute is sound, but the Principal AA'as of the opinion &at if ibis' system is 
to he eviendcii successfully an increase to the staff AviU become nocessary, 
as the supervision of work in the branch institutes already took up a great 
deal of his time. We Avere informed that the students purchased all their own 
yarn and Avere, under the direction of the staff, alloAA'ed to Aveave the same into 
clotli Avliich they afterwards sold. This system* tends to produce careful and 
accurate AVork from the student as he is dealing AA’ith his oAvn materials, and 
is consequently less reckless than when such malerials arc supplied by the State. 
The organisation, work and equipment of this institute as a school for hand- 
loom working created a most favourable impression AA’hich avc Avere caUod upon 
to record in their vdsitor’s book. Prom tho records kept in the institute it ap- 
pears that a large number of passed students arc satisfactorily carrying out 
the object for Avhioh the school Avas established. 


The Mint. 

79. We AA'cre received by Colonel Gordue, the officer in charge, and were 
shoAvn through all the departments by him. The work here is of a very special 
character, and there would be few openings for employment for technically- 
trained Indians. Colonel Cordue would, hoAA'ever, be glad to giAm a trial to tAvo 
or three apprentices of the “ Improver Glass ” and if possible incrcaso that 
number in future. He had absolutely no openings for a highly trained man. 
He already had an apprentice system, AA'hich, to a certain extent, met his 
Avants, bxit Colonel Oordue Avas of the opinion that a technically-trained student 
of the “Improver Class” aa'ouM undoubtedly, after a apprenticeship, turn out a 
better man than one Avho had no prcArious technical training but had to do his 
AA'hoie aiAprenticeship in the Mint. 

All apprentices in the Mint are employed in tho Mint AA'orkshops where 
they do tho same work as the ordinary workmen. In the evening they attend 
the (dassCS of the Calcutta technical school, this being one of the conditions of 
their apprenticediip. 

The apprenticeship lasts for five years, at the end of that time the Jach 
have receh'^ed a soimd practical education, and find no difficulty in getting 
situations. Only about tAA-o per cent, of them get employment in the Mint. 

In selecting lads for Mint appointments a high standard of moral character 
as AA'cll as of technical ability is necessarily adopted. 


Sit' Thomas JBT Mollandrt G-eological Snvvcy of India Depai'lment, 

Calcutta. 

SO. Wo discussed AA'ith Sir Thomas H. Holland tho subject of employment 
of technically-trained Indians, especially Avith regard to the requirements of the 
mining industry, and his conclusions may be summarised as folloAVS : — 

(1) Managers of mines are obtained almost AA'holly by jn-omoiion of subor- 
diimtes, who (o) have had a practical apin-enticeshij), and (5) lun’^e 
been in responsible charge of minor posts. 
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(2) Unless, Iherefove, Indians of the better class begin as English boys do, 

as Avorkcrs tindevgronnd, they can never be mine managers. There 
vdll be exceptions to this rule in men n ho have natural practical 
instincts, and have been in charge of small mines with a pro^Tsional 
certificate from the Chief Inspector of Mines. 

(3) If the foregoing premises be true, itiav students sent to England with 

scholai’ships, to taho the B.Se Tech, in mining, of our younger 
Universities, must almost invariably be failures. Without previous 
practical cxpencnco in mining, they are unable to take full advant- 
age of the University training ; there is no living connection in 
their minds between the principles of science which they imbibe 
at the University and the problems of underground life. As a 
consequence of taking the University degree, they are unfitted, at 
the age of 23 — 23, for underground work in a subordinate capacity. 
Being generally poor students hitherto dependent on their scholar- 
' ships, even for a living, they cannot afford an apprenticeshij) of 
five years, oven if bj' tempemment they were suitable for uuder- 
groimd life. 

(40 A good mine manager, like a master mariner, can only be made 
through discipline. Sludenln sent to England for three years on a 
luxurious pay are never subjected to discipline. Mistakes made in 
questions of ventilation, and regarding the properties of explosive 
gases and dust, can he corrected in the laboratory — carelessness and 
slackness in these matters underground lead to disasters. Students 
who have not gone through the rigid discipline of a mine, M'here 
mistakes am genci-ally fatal, can never be trained after Ibeir free 
life at an English Univei-sity. In other words. State technical 
scholars in mining arc students who have been decoyed and mined 
by Government. 

(5) What applies to the products of English Universities will apply also 

to a mining college in India, whether situated within or without 
the mining districts, the raw student in xVrts and science cannot 
he trained in such a college to quality as a mine manager, while 
the apprentice at a mine cannot generally afford to cut out throe 
years of his career to go through an ordinary diploma or degree 
course. 

(6) It follows from (3) that a mining college will not ho useful unless it 

provides ev'ening, or out-o£*shi£t, classes for the mine subordinate 
and ajjprenlice. Such classes are essential in order that a young 
man going through the practical tmiuing at a mine may prepare for 
the examination which he has to pass for the mine manager’s cer- 
tificate under Act VIII of 1901. It is evident that the apparent 
failure of the mining cla.sscs at Sibpur, and the marked success of 
the evening classes on the coal fields, arc due to the facts that very 
few students can afford a fuU-timo coiu’so in a college, and that 
those who take such courses are less likely to succeed than the 
ordinary mine apprentice who supplements his practical training 
with just enough of scientific principles to form a wholesome blend. 
Day mining classes, such as arc established at Sibpur, would just 
as conspicuously fail if the college were at Asansol, Bcoplc generally 
seem to he unaware of the fact that there is the snmc_ contrasty in 
England between our University classes and our evening technical 
school classes in mining. Prom the point of view of attendance 
the University mining classes at Newcastle, Sheffield^ Lce^ and 
Manchester are failures, while evening classes arc crowded in all 
mining districts. The Birmingham University can make a better 
show, but only because the Indian Stale technical Fcholars have 
been sent llicre to have squashed for over any chance that they may 
have had of becoming mine managers. In considering the question 
of providing facilities in the way of mining colleges in India, it is 
well to remember that the maiiufacturo of a mine manager is 
similar to that of a ship’s captain. Unless the young Indian of the 
better class is willing to get to sea like the young English " middy, 
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facing a Lard life and recemiig liis share of kicks and cuflEs, 
ndll produce nothing more than fairly good serangs. Before you 
start a school of mines in India, like those of South Eensington, 
Gamborne and Houghton, think of -what would happen in analo^-ous 
circumstances if you opened a Conway or a TForcester on "the 
Hooghly. You may get two or three domiciled Europeans and 
one or two young Indians, avIio arc sons of mine managers or minn 
owners. You will but afford another illustration of the uide gap 
between industry and education in this country, where practical 
men are uneducated and educated men are unpractical. This gap 
will be filled in time by erening classes and by picking out conspi- 
cuously intelligent senior subordinates for higher training in Europe, 
not by sending raw students to English Universities and technical 
schools, or by providing this class with similar facilities for theoret- 
ical training in this country. 


The JEast Indian Hailwtiy Wor1tsJioj)S, J'amalpitr. 

81 . Wo interviewed Mr. D. St. Clair Wedderburn, the loco, superinten- 
dent, Mr. IT. Tyson Wolff, the electrical engineer, Mr. Walker, assistant works 
manager, and Mr. Eoroman, the chemist and metallur^st. 

Mr. Wedderburn stated that they had had a gooo. deal of experience in 
passing apprentices through the works. Their experience was on the whole 
unsatisfactory. He thought that before any scheme was adopted for the ad- 
mission of teclmically-trained apprentices, tho question should be decided by 
the Joint Eailway Board. Ho admitted that the men with a suitable technical 
education would in the long run be usefuL There was no opening for the man 
of advanced training as a foreman or overlooker, and posts wore filled up from 
their own men after Jong actual experience in the particular class of work. 

Mr. W alker stated that the workmen, that is the Indians, were usually the 
sons of employees in the- works, some of them wore now in the third generation, 
and Avere splendid workmen. He had an enormous number of apprentices of the 
ImiJi’ovor Class passing through the shops Avho usuajily considered that Avhen the 
term of r pprentict'ship was ended they would be found, positions in Avhich there 
was little or nothing to do except sign requisitions and superintend other men 
at ATOrk. He would he glad to have men AA'ho had been properly trained 
technically and who would AA'ork AA'ith thch‘ hands ; there was plenty of room 
for such men, but up to noAV be had not mot any. 

Mr. Eoreman woAild he glad to have a man or two AA'ith a sound trsunmg 
in practical chemistry to assist him in metallurgical work ; ho had to tram all 
his OAvn men. 

Mr. Tyson Wolff stated he -vA'ould bo glad to take apprentices of the 
“ Improver Glass ” Avbo had been w'dl grounded in electrical AA'ork in a technical 
school, but he could hold out no hopes of employment for more highly teclim- 
cally educated men. 


Bengal TecJmical Institute) Calcutta. 

82. ' W e visited the above Institute aud Avere conducted through the various 
departments by the superintendent. • . . 

Tiie equipment in the mechanical engineering section is av,,, 

and a good deal of useful work is being carried out. Thp equipm -oom 
other sections leaves much to be -desired, and the buildings under- 

accommodation are not of a suitable obaracler for the class ol 
taken. 

The standard aimed at is rather ambitions for the staff to 
fully with the equipment they have at command, and it appcA 
that both should be strengthened. , pomider- 

Tlie prospects of the students AA'ere discussed, and we learnea t " 
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and asked ns to meet their committee and discuss with them suggestions for 
moclilioation. This was done, when tho gentlemen whose names given here- 
with were loresent, and wo understand that they may probably undertake some 
changes in tho scheme of studies with a view to rendering them more practical 
and in keeping with what is demanded by employers;— 


1. Sir Gnnidfls Bancrji, Kfc., Jt.A., d.t,. 

2 . Sir Rajonclrannih Mnkerji, k.o.t.e. 

3. Mr. T. Palit, Bar.-at-Law. 

4. Jfr. A. Choiidliury, m.a. 

5. Mr. J. CLmidlmry, m.a. 

0. Mr. A. Basul, jr.A. 

7. Dr. Nilratan Sircar, jr.A., st.D. 

S, Dr. Induniadhab Jrallik, m.a., m.d. 
9. Dr. Ilircndranath DaUa, m.a., M.n, 
10. Jlr. Satyananda Bose, m.a.,ii.i,. 


11. Mr. Prasanna Kiimsir Sen, i,.c.n. 

IS. Mr. Cliaru Cliandi'a Mittor, B.L. 

13. Mr. Shailendrnuatli Mitter, Zamindar. 

14. Mr. B.. Mukerji, Bar.-,at-Law. 

15. Prof. R. ConloD. 

10. Prof. Jlanindranath Banerji, r.c.s. (London), 

17. Prof. C. C. .Sen, ji.a., r.c s. (Leeds), 

18. Prof, llaltbnl Chandra P.alit, m.a. 

19. Prof. Bhim Chandra Chatterji, b.a., b = 0 , 

20. Prof. P. C. Ganguly, n.sc. (Glasgow). 


JBettffal Coal Fields. 

83. Wo liad throe meetings on the mine fields wlien Mr. Adams, ilio Chief 
Inspector of Mines, invited all the Chief .Superintendents to meet us, and lay 
heforc us tho views of the mining community, as to tho openings for employ- 
ment for technically-trained men, tho requirements of employers, and how those 
requirements can be met in the most efficient and practical manner. 

The following is a list of tho gentlemen we had tho pleasure of meeting : — 


G. F. Adamq, Esq., Chief Inspector of Mines. 

G. C. Leach, Esq., Inspector of Mines. 

T. Adamson, Esq., Supdt., of Indian Collieries Syndicate, Ltd. (Kilbarn & Co.). 

R. Browne, Esq.,Supdt., Eastern Coal Co., Ltd. (Mackinnon. Maekenzio & Co.). 

E. S. Beniiertz, Esq., Supdt., Kusimd-a .and Maradik Co., Ltd. (Martin fe Co.). 

R. Bathgate, Esq., East Indian Coal Co. Ltd. (Jardino, Skinner & Co.). 

J. Eeau, Esq., Raniganj Coal Aesociation, Ltd. 

D- Brow/), Esq. (Kilbnrn & Co). , , ,,, , 

C. NaTin, Escia. Sandt^. EiiuiUiblo Coal Co., Ltd. (Macnoill & Co.). 

F. Owen, Esq., ditto. 

G. Jliller, Esq,, ditto ditto. 

Dr. O’Connor, ditto ditto. 

P. Kcelan, Esq., Katras-Jhorria Coal Co. (Andrew Yule & Co.). 

F. Agabog, Esq. (Apoar & Co.). , » « , 

Glen George, Esq., Snpdt., Bengal Coal Co., Ltd. (Andrew Yule & Co.). 

The unnnimous opinion of those gentlemen representing the weight of 
opinion of tho whole coal fields is detailed in paragraph 203. 
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A. G. Wright, TSsg., Director of Public Inetruction. 


84!. Tf e ^’cre associated ivitb jMr. A. G. Wright, Director of Piiblic Inslrac- 
tioD, who kindly arranged for us to see all employers of labour available and 
other gentlemen iulorested in ‘technical education. We also had the lionour 
of being received by the Hon’blo Mr. Crump, Officiating Chief Commissioner 
of the Central Provinces. Mr. Wright stated that technical education in the 
Central Provinces was in its infancy and the opportunities for, employ- 
ment were few. 


“ At present an engineering school was being built which would he attached 
to the science college. The aim would he a school in two departments, one 
civil engineering teaching up to the overseer standard, a class of men for which 
there is likely to be a considerable demand, and the other mechanical engineer- , 
ing, which would chiefly cater for turning out mechanical engineers for the 
ginning and .pressing mctoides which existed, and for such general mechanics 
os might he wanted by the agricultural industrj^. The idea was to start this 
branch with an open mind and to develop it as circumstances mi»ht show that’ 
the nature of employment existed for the output. It was intended, as a start to 
complete the training of these students, in the Public Works Department 
Workshops, Kagpiu*. * . , j 

“ As regards technical scholarships tenable in England, I am entirely opposed 
to the present ^tem. It appears to' me to exercise^ no beneficial effect on the 
industries concerned. It benefits merely the individuals selected as schmars 
inasmuch as they receive a training which is some claim to higher pay on their 
return. I have not been able to discover a case^where^a returned sMolar has 
introduced any improvement or radical change in an industiy. Eurther, as a 
matter of detail, annual selection means less selection. . , a a i 

» I would place the possibility of electing scholars m the hands of loral 

Suld leamS th?s ^Sy^^ifthaf the'SmS oTstudy he propS to take up 
dual or profitable as an individual qualification foi hioliei P y 


C E. low, I.C^., J><recloro/Jvrio«lmre and InduoMoo. 

■,/ rA T, r nr Tt. I OS Director of Agneuitare and Industries 
86. Mr. 0. D. industries with which he was specially 

stated man interview that , --i-^ in the manganese mines, which 

acquainted were manganese^ was little opening for employment for 

were at present simfoce quarne , i^ero ivas could he met from the 

leohnicaUy-trainecl Indians, and the little.merc iia 

proposed school of engineering. 
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The coal mines were too scattered for the formation of night schools, and 
any assistance required in other training for this industry mu^fc he met from the 
proposed school of mines at Asansol. 

There ivas practically no opening for the employment of mechanical or 
electrical engineers in the Central Provinces, except in ginning and pressing 
factories. This want was being arranged for in the new school of engineering. 
The Empress Mills met their own demand by their apprentice system. 
Mr. Low stated that he considered the present system of State Scholarships to 
Europe was unsound, in that they have not tinned out men of the hind intend- 
ed, the many well known disdvantages of this system outweighing any slight 
advantage gained. 

He considered they should bo abolished, but if it was desired to continue 
them these were desiderata. 

(1) Only men should be sent who can see their way to secure employment 
on unprovided terms on their return to India. 

(2) That men should be sent who had had considerable practical experience 
already in India which, however, would mean that Government would bear the 
expense of sending to England the servant of some firm, to impiwe himself for 
the advantage of that firm. 

He stated that in his opinion technical education would not produce 
industries, but it was nccessaiy to educate the minds of Indian gentlemen ol 
cajntal in such a way that they would see the advantage of starting industries, 
technical education following in their wake. Beyond the Empress Mills (run 
by Parsees) ginning factories and some oil mills, there were no other signs of 
industrial development in the Central Provinces. 


H.. M. Sance, Esq., the Indian Manganese Mining Syndicate. 

80. Mr. H. M. Hance of the Indian Manganese Mining Syndicate corro- 
borated the views expressed by Mr. Low with regard to the openings for 
employment in manganese industry. 


The Government School of Semdicraft, Nagpur. 

87. Mr. B. E. Cove, Head of the Government School of Handicraft, 
Nagpur, explained the object of that mstitution^ which is, however, more con- 
nected with industrial than with technical education. 


The School of Science, Nagpur. 

88. We visited this institution and were shown over by_Mr. R. Reckett, 
the principal. We saw the site of the now school of engineering. 


PuhUc Worlis Department Workshops. 

89. We were shown round these by Mr. Joyce, the officer in charge. It is 
proposed to do part of the training of students of the mechanical branch of the 
school of engineering in these workshops. 


Dr. Laxman Narayan, Proprietor of Manganese Mines, Tile and Brick 

Manufacturer, Ndmptee. 

90. He' stated there were few openings in the manganese hidustry ; 

there were openings in the Pubho Works Department, and the gmnmo and 
pressing factories. He also stated ho did not agree with the principle of s^nto,. 
State scholars to Europe, as there were no openings for ® 

-return, and that for the same reason, the country was not yet ready for ad- 
vanced education in mechanical and electrical engineering. 
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The Central Iiulia Mining Company, 

91. Mr. H. D. Loggan of the Central India Mining Company agreed 
entirely -n-ith the opinions expressed by Mr. Low and Mr. Hance, with regard to 
the manganese mining industry. 


The JBerar Victoria Memorial Technical Institute, Amraotl. 

92. This institute is noAv in the 3rd year of its existence, and was establish- 
ed for the education of moclianical engineers up to the standard required for the 
2nd class Boiler Act examination, and also for artisan classes. 

The school has now 28 students on tlic^ register in the higher class, 12 
students in their 3]*d year, 0 in the 2nd, and 4 in the 1st, and only'C students in 
the artisan class, for which eight scholarships arc given. , The qualifications for 
entrance arc extremely low, the authorities finding themselves in many cases 
unable to get students Avho have even passed the Gth standard in English. 

Tlie courses laid down are, in our opinion, too ambitious for students of this 
standard j the courses in the science section arc too extended for the class of men 
it is proposed to educate. If the right class of students can be made available it 
is evident that the staff must be considerably strengthened and increased. 

The equipment in the jibysics and chemistry section is inadequate to teach 
the elementary portions of this work practically; at present there is no practical 
work in chemistry. 

The equipment in the w'orkshops is good and ample for the present number 
of students. 


Rao Bahadtir Trhnhali Rao Satlie, Nagpur. 

93. At present in the Central Provinces the several concerns that arc m 
need of employing men having technical knowledge of the kind taught in the 
toolmical institutes, are cotton spinning and weaving mffls, cotton gmning and 
baling factories. Municipalities and Government Public "Works department, 
which have had to use steam pow'cr. Some of ^ them, such as cotton ^mnmg 
and weaving mills, employ them permanently, and others, simh as cotton gm- 
niug factories, require them only during the ginning season, "urhich dom not as 
longer than 6 months. This again is controlled by the state of the cotton mp. 
As regards the Municipalities such of them as have their water schemes ® 
by steam power, employ them, but their number is not largo. Thus tne “^3 * 
ity of then employers are owners of cotton spinning mills and of ginning 
ies. Taking we present circumstances into consideration the supply o ra. 
men is not in excess of the demand. I may note hero one circumstance re^ 
ing the knowledge acquired by those men ; it has been said that tu y p 
more theoretical than practical knowledge of the work they have to . y 
few, if any, have been found able to do their work with then' onn ha , 
mechanics’ shoj), which, is required to be kept up attached to the 1 . 

factories, such as of turners, smiths and moulders. , nmnerlv 

The spinning and iveavii^ mill and ginning ^ ®i,„s o/depart- 

trained men to work as jobbers and fitters in then sovera depend the 

ments of spinning, weaving, bleaching and dyeing on wnos ^ constantly 
proper adjustment of machinery whose parts are m ime -jj-get admixtm’e 
changed to meet the requirements of the trade, or maKmg present 

of materials required for sizing, bleaching and dyeing op jn all these cases 
they do not get properly, trained men to do this sort oi w • prepa- 

tho quality of the finished articles for the trade ^pends j^stance, no yarn 
ratory stages which are in charge of jobbers and jjc produced, unless 

of any count of iiroperly uniform twist and thickness orations are of 
laps and silvers supplied for the purpose from the prepar y 
the same uniform quality. , —^rked or bare been 

. In conclusion I beg to give a list of men ^ tlic technical in- 

. working in onr mill after they had completed tneii co „ . • Weaving 

stitute. We have at present working in the Pulgaon p » 
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Hill, the following men Avho have been trained in the Bombay technical insti- 
tute ; — 

(1) Hr. Naraycn Vitlial Tainliankai', trained as mechanical engineer, has 

been working as spinning master ever since he has been in the 
service for more than twelve years. 

(2) Hr. G. L. Joslii works as our weaving master, lie held a Govern- 

ment technical scholarship and was sent to England for 
training in the textile industry. He was employed on his return 
after having remained there for three years. 

(3) Gajanan Vithal Kane works as an assistant engineer. He finished 

his course of the technical institute in December last. He was 
our mill scholar at the Bombay Technical Institute. 

(4) A. H. Bose has been working as assistant weaving master since his 

employment in our mill after the completion of his course in the 
Technical Institute. 

(5) Eaj Gopal Ayangar left the Technical Institute before completion 

of his course there. He was first employed as a jobber in the 
spinning department and has now been promoted as assistant 
spinning mastei- in the same branch. 

The following men wore employed in the mill after they had completed 
their course in the Bombay Technical Institute but subsequently left our service 
and had been employed somewhere else : — • 

(1) V. T. Patliak got a Bombay Government Scholarship and went to 
England for being trained in the textile industry. He was em- 
ployed in our mill as assistant for some time and then weaving 
master. 

, (2) A. P. Patwardhan worked as assistant weaving master in our mill 
and then went to England with a Bombay Government Scholar- 
ship like V. T. Pathak. 

(3) 0. Naidu woi’kcd as assistant weaving master for some time and 

then went to England with the Central Provinces Government 
Scholarship. 

(4) P. ^1. Tamil worked as assistant weaving master. 

(0) S. K. Padhye was trained as a dyer at the Baroda Kala Bhawau. 

He -worked in our mill as dyeing master. 

(C) N. K. PiUc worked as a.ssistant weaving master. 

(7) 11. S. Jog worked as Assistant Engineer : was our mill scholar at the 
Bombay Technical Institute. 


The JIon>hle Sh' Gangadhav Itao Mahmleo Itao ChHimvis, K.C.I.E. 

91. The points referred to me do not cover the whole groimd of technical 
instruction, the true object of which, in my humble opinion, is and should be 
in the present state of the industrial and commercial development of the 
country, not so much the suiiply of existing demands, as to attract In^an 
talent to commerce and industry. Eor the attainment of this ^object, it is 
necessary that State scholarships for technical and indu.slrial training abroad 
.•should b‘c given to promising young men -vyho can command sufficient capital to 
slart business on Incir OT\'n account on llicir return. The production of skilled 
servants is, after all, ouly a subordinate question. IVUicb cannot be done m lliai 
wav for the cnconragcinonl of indigonoiw industry. ITc must aitem])l some- 
thing higher, and infuse an active industrial spirit among the wcalihicr classes. 
The present svstem w'hcthcr of State scholarships or of technical education in 
India, seeks to train young men in special subjects with a view' to supply to 
manufacturers qualified servants. Should this principle not be departed ironi 
tile result in a few years Avill be to create a numerous and increasing class of 
vonng men, Avitliout any bigb standard of general education, sucli as could gi\c 
Ibem a due sense of proportion and could ensure a balanced mind, with extra- 
vagant ideas of llicir own imTiortancc and capabilities. As the field for the ulm- 
sation of ibis material will be limited so long as tbere is not. a large expan^on 
of tbc industric.s Ibcrc is ground for the aiiprclicnsion that discontent will lollow 
any largo addition to tbc cki'-.s. But once Ibc principle oi State education 
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is changed and monied classes are insjnred "n-ith a desire for cxiiort training, 
the field for employment even of the former class of young men with niora 
knowledge than cash will he unlimited, and industrial and commercial activity 
wiU be fostered in a manner which will caiTy the best guarantee W success and 
lasting good. I request j^ou to kindly consider this feature of tlio question 
along with the otliers that fall Awthiii the scope of the enquiry Government has 
so considerately ordered, and on which I shall presently record my views. One 
consideration will demonstrate tlio necessity of the adoption of the suggested 
principle in this matter of State education in the technical department which, 
it must he admitted, is different to that wliich underlies State education in the 
general department. Old records will show that the system of general educa- 
tion now prevalent was initiated primarily for the supply of servants for the 
Government. The administration could not he carried on wholly with the 
help of imported labour. A body of servants trained in general subjects of 
education in India was therefore a necessity, and for the production of such a 
class the money qualification of the recipient of the education was at once 
unnecessaiy and inconvenient. But in the technical department the direct 
Government requirements arc few, in the employment of the trained scholars 
private fields must he exploited to a much larger extent. To prevent disappoint- 
ment to help the cause of Indian industrialism the possession of sufficient cash 
by the scholar is therefore absolutely necessary. 

I now take up your questions in ilieh* order — 


(1) Even in existing conditions, the field for employment is largo if the 

exclusiveness of some of the employers is overcome. The roUways 
and the navigation companies, for instance, provide an increasing 
number of berths to men trained in tbo technics, TTe have now 
about 33,000 miles of railway in India, and tho mileage is expand- 
ing. This must have a large room for employment if only as 
foremen, drivers, fitters, guards, carriage builders and engine makers. 
There are very few Inmans now employed.* They have not bad 
their chance in this line. The navigation companies too do not now 
employ them, except in the lowest rungs of the service. I do not 
SCO why trained Indians should not ho employed in the higher ranks. 
Shipbuilding is not undertaken in India, and yet the timo_ will 
come when an attempt will have to be made. That is a virgin 
field. Government has its own factories, workshops and farms mth 
large capacity for absorption of trained matM’ial.^ The growing 
miUs, the business houses, the banks, the engineering firms and a 
host of other special institutions that could he named could employ 
for years to come almost all the material turned out. by the teohniral 
institutions, either now existing or which may ho started m e 
course of the next few years. , . , „ . 

(2) The employers want good practical training in their staff, m 

to-theoretical'knowledgo. , , „„„„ 

(3) Except the workshops, admission into which is by no means ea y, _ 

is hardly any s^tablc arrangement now for the 

practical knowledge to Indians'! The Victoria JubUee ^tate^he 

Thomason College, Boorkee, and perhaps the , S , 

College are the only ^“stitiitions the 

employment, and can turn out )^ployment fir the young 
where apprentices are admitted, piqi wc i ^nctUntions. 
men trained in them. There is laclc °^P.^’®P.^ sTjecial departments 
(di) More technical institutions should he should be added to 

for practical training, and P‘‘*““P^i.Sf“hi( 5 hare useful, hut not 

the existing institutions. Brani^es of siu y manufacture, 

attempted now, such as , jjavi^tion, should ho added 

watch manufacture, ^s^^T^^’J'^^f.-Jjc nringoments should be made 
to tho present currioulura, and jjature in them. Eor the 

— — ^ r -J milwnvB iu i-arions cipncitica luns into ^ cry large figures. 

See pamgrnpli lOi Tlio number of IndiBOfl employed o - 
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to tlie .attractive,' and in my opinion very necessary, snbicctof 
industrial schools, but I feel any remarks I might offer on it ivould 
appear to fall outside the scope of the iircsont enquiry. If, hoiv* 
ever, you desire to have my vieiv.s on it, I shall gladly record 
them in a future letter. 


Empress Mills. 

o intervieiv with Sir Bazonji D. Mehta, Manager, and his son, 

Mehta, Assistant "iJIanagcr. This is a group consisting of five 
mil^ at Nagpur belonging to the Central India Spinning, "Weaving, and Manu- 
facturing Company, Limited, under tho agency of Messrs. Tata, Sons and Com- 
pany. Besides tins gi’oiip Messrs. Taia, Sons and Company manage the 
bvndeshi Mills at Kurla, and the Advance Mills at Ahmcdabad. There are 
only four Europeans employed in all these mills. 

The Central India Company as well as tho Svadeshi Mills Company have 
for some years gone in for a system of apprenticeship on agreement. TTc give 
below particulars of the Central India Company’s system : — 

(1) Apprenticeships for University graduates, in spinning and weaving. 

The apprenticeship is for five years, during the first three years of 
whicdi the apprentice receivcs> stipend of E50, H76 and BIOq, 
respectively. If approved he ’serves for another tiro ycai-s, 
apprenticeship on lilOO for the fourth year, and E125 for tho 
fifth year. 

(2) Ordinary apprenticeship in spinning and weaving for five years, 

during which the stipends are, E20 for the first three years and 
a bonus of ElOO if approved ai the completion of three years’ 
E30 for the next two years. 

(3) Apprenticeship in meolianical engineering ; under this agreement the 

apprentice serves for three years on E20 a month and on the 
completion of that period is expected to pass the 2nd Class Mech- 
anic^ Engineers’ Examination. If successful he is given a 
bonus of E200 and E40 a month for two years and EGO for tho 
remaining three years of his agreement. Besides the terms given 
above, special merit in all classes is recognised by the grant of 
increased pay or extra bonus. 

The number trained from 1877 to 1912 were — 


— ' 

Ordinal y. ^ 

Gindnato. ^ 

Tidal. 

70101 Dumber iislncd to doto 

1 

IdS { 

17 

1S9 

Ifumbcr irho liad left tbo Coinpaii}’’i icririca .... 

87 1 

0 

96 

Number wlio remain in tho Company’s soivico nt present 

55 I 

8 

63 


A record has been kept of the men who left tho Company’s service, and a 
certain number wore doing well in good positions in other mills, while a 
number bad taken up other means of earning their livelihood. 

Sir Bazouji stated that, though he was of the opinion a man well trained in 
a technical school and prepared to begin practical apprenticeship in a mill on 
the lowest rung of the ladder, would eventually be a bettor man than an ap- 
prentice who had never been to a technical school, yet his Company •would not 
take men from technical schools. The reason being that the sludent on leaving 
a technical school after three or four years’ education, expected a much higher 
salary than the B30 the Comjiany gave to their apprentices. If Ihis was 
granted it ivould dissatisfy Iheir o-um apprentices, and further the student from 
the technical school "was not nearly so valuable to the Company at that time 
as their own apprentices ■who gain, more extensive practical experience of 
machinery and me/t employed in the special branch of their training. 


Sole from ilie Mon^hle Eao Saltadur N, MtitlholJtnr, 

90. I have understood the object of your inquiry to he to find out w'hat kind 
of technical education is in demand in the different provinces and parts of 
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India and as sudi in need of proTision,’ iho answer to this depending upon the 
industries existing and carried on there, the methods, appliances and processes 
adopted therefore and the scale on which the operations are, conducted in the 
different establishments. What I have stated in my note submitted the other 
day gives a general statement of my views as to the qualifications which the 
ovci'seers and superior worlcmen in the establishments canying on the various 
industries ought to possess, and for the supply of which suitable instructional 
institutions should be provided. I take it that what you want me to do is to 
specify with_ greater particularity and definiteness what I vould like to see 
done in the different provinces. With all my materials and books of reference 
at Amraoti and the difficulty of getting any of the latter here I fear my 
suggestions will bo very imperfect. I still, however, venture upon the task 
I shall take my own sub-province of Berar and the Central Provinces first 
and then briefly touch the requirements of the other provinces. 

In Berar there are some three hundred and odd factories, by far the 
largest number of which are engaged in ginning or pressing cotton. There are 
three spinning and weaving mills and six oil extracting and refining mins - 
Thc Boiler Inspection Act and the rules thereunder make imperative the 
possession of a certificate of competency by the person in charge of a steam 
boiler- or other prime-mover. This requirement existing in tlie Bombay 
Presidency has conduced to no small extent to the considerable advance of 
mechanical engineering and other departments connected with industrial 'pur- 
suits which is noticeable in that Presidency. It also accounts for the greater 
satisfactory working of the factories* there than of similar ones in provinces 
like Bengal where no like requirements about qualifications arc laid down. 
For the more effective, economical and profitable working of these factories, 
for the improvement and advancement of the industries even better types of 
men are wanted. First of all the rule under which alone apprentices and 
journeymen mechanics are allowed to appear for the certificate examinations 
ought to be rigorously enforced, secondly, the period of qualifying apprenticesliip 
should not be less than five years, and, lastly, there should bo a real testing 
examination in the theory and principles of tbo different subjects.' At present 
men who have worked as oilmen or fitters in a ginning or pressing factory 
manage to get admissions to the examinations under the Boiler Acts, and this 
is as rife in Bombay as elsewhere. I would prefer that admission to tbe 
examination for Engineer’s certificates be confined only to students of a " recog- 
nised institution, ” the courses of instruction, theoretical and practical, in which, 
sOiould be raised and extended over four years. If the practice of admitting 
apprentices or jommeymen mechanics is to he continued then as I hare sard, 
the rule ought to he strictly enforced and none admitted who were not employ- 
ed whole-time in making or repairing of engines and boilers, workshops 
of the “recognised institutions,” ought to he far hotter equipped than at 
present, and greater time and attention must he given to the practice therein. 

The Institute at Amraoti should he sti-engthened so as to have one 1 ro- 
fessor from England. There diould he a special Deputy Suporinlondont for tuc 
workshop, the equipment of wliich should include specimens of gas-anil oil 

ttee AoaM he a .ol.od at 

ttosOcolot Wi. 

attached to the Victoiia College from linseed, cottonseed, tilsecd, 

X, ta tt.a r&Sieat of fta same and in fto prepaialioa of Tailed 

“““to SS iartraolian in (aaniag and the 

manufacture of superior leather- 
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science is not applied to the proper treatment of its products. In tlie Dalii* 
lianda Pargana of the Akola District salt ivas obtained from wells. The 
unutilised resoitrces of that tract can be turned to account bj* the help of 
chemistry. 

Por such of the students of the JTagpur Engineering OoUego as desire to go 
in for constructional railway engineering arrangements should be made with 
the Bengal-Nagpur and Great Indian Peninsula Railway authorities to obtain 
facilities for practical com’sesinthe construction and maintenance of permanent- 
ways. 

PacUities lor the students of the Amraoti Institute and of the proposed 
Jubbulpore Institute for the study of the special feature of locomotive engines 
and of their working should he provided at the locomotive shed at Radncra and 
tlio workshop at Jubbulpore respectively. 

In regard to the imstitutions required for the higher and more ndv.^ncod 
courses in the departments mentioned above, the Central Piovinces and Berar 
will for long have to depend upon the .superior institutions recommended in 
note. I would request your perusal of it and would beg to point out that it 
contains matter which did not find a place in my note laid before the Allahabad 
Conforeucc. I make the following supplementary suggestions. 

The College of Science which would be established at Bombay from the 
munificent and princely donations made by Sir Chinubhai Hladhaoji, Sir 
Karimbhai Ibrahim, and Sir Jacob Sassoon, should have a many sided practical 
character suited to the advancement of industries of Western and Central India 
dependant upon the application of chemistry. 'J'he tanning and leather in- 
dustry, paper-making, the oil industry and those connected with it, and animal 
fats have achieved a fair measure of success, while that of the textile industries 
is beyond quosition. Institutions supplying the knowledge needed in these 
industries will be only meeting a long-felt demand. It is essential, however, 
that tile practical training is of the kind which n as afforded in the Madras 
Government Leather Eaotory which was carried on under Mr. Chatterton till 
last year. 
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Messrs. Currinidhoy JEbraMm & Co. 

97 . This company controls five mills. We had an interview with 
Mr. A^adblioy Ourrimbhoy, the Hon’ble Mr. I’azalbboy Ourrimbboy, Agent, 
at -whioh the following gentlemen were present : — Mr. M. Mf. Palora,' Superin- 
tendent; Mr. D. JF. Batliwala, Manager; Mr. T. Watts, Carder and Spianer; 
Mr. J. W. Sanlcey, Weaving Master; and Mr. T. Taylor, Manager, tlic 
Ourrimbhoy Mills. 

Mr. Pazalbhoy was of the opinion that students must undergo an appren- 
ticeship after a college course if they are to be of any use. Their firm would 
take apprentices both in engineering and textile departments on a living 
wage. These gentlemen scouted the idea that jobbers ruled the mills, but 
considered an afternoon class for jobbers would be an excellent idea. 


Messrs. Jpintay Co, 

98. This firm controls the Swan and Finlay Mills. We bad an interview 
with Mr. J. Simons, one of the managei’s of James Finlay & Co., Limited, and 
Mr. Gkiodwin, the manager of the Swan Mills. 

They «mt it would be o 

mills after completing them , siiaDlv to look round, but to take any 

prepared to come, not as extra ^^ds 

place temporarily vacant, for jobbers, and Mr. Goodwin ' 

very_mucb _m favour of an aft^ Mtablisbed, the general feeling of an- 
considered if this could be foofogj apprentices, would probably 

tagonism shown by jobbers to tei^i^ra /' g^ygntages of theoretical as well 
die down once the jobbers began to realise «ie aavanw^ 

as practical training. 


Messrs. Kliatao Maltanji & Co. 

. , ±— -Ho TWpiiiteiTiewedMr. GoverdhandasEhatao 

99. This fcin controls • j. the Kbatao Makanji Spinning and 

and Mr. R. A. Tarkbad, tbejmanagei ^ „„ni, ..r « 
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as either spinning or weaving, but men should also further specialise either for 
carding or for spinning. They were doubtful about the advantage of an after- 
noon school for jobbers but wo^d gladly give it a chance. 

Mr. Goverdhandas Ehatao thought that there were not at present openings 
for men with higher technical training in mechanical, electrical or _ textile 
engineering, but considered there would be, directly engineering manufacture 
was introduced into India, an enterprise he was very anxious to see started. 


Mr. John Wallace^ C.3IS. 

100. "Wo interviewed Mr. John ‘Wallace, O.E., Editor of Indian Textile 
Journal, an engineer of long and varied experience, who has been actively 
interested for many years in technical education. Ho indicated defects in the 
methods of education followed in some of the small schools he had inspected. 

Mr. Wallace stated that the influence of the instruction imparted to trade 
students in the technical schools in India has not yet reached the working 
class. Even in Bombay during the last twenty years no improvement is 
observable in the methods or wortinanship of the building and allied trades. 
A more direct method of instruction is needed. In proof of this he referred to 
the training of men and boys in the railway, dockyard and other workshops by 
European, foremen on a non-litcrate basis and in vernacular, which has greatly 
increased the wage value of the work-people. 

Ho advocated the training of a special branch of native instructors in 
handicraft for primaiy schools ; the instruction to be on a non-literate basis and 
to deal only with the essential things pertaining to the prospective work of the 
pupils. Eor example, a year’s special course should qualify a young carpenter 
to bo an instructor in handicraft. All these instructors should bo selected 
tradesmen who h avc practised a craft. The experience of many years has 
shown that four-fifths of the children who have been taught reading and writing 
forget it completely, having wasted tho time of study that might have boon 
better employed in learning useful things. 

Tho instructor in handicraft, once trained, would always be a teacher 
w'hethcr he remained in a school or reverted to the workshop, and the money 
spent in his training would go further than if spent in any more elaborate 
course. A village school may be built of the same materials as the houses of 
the inhabitants only with more attention to lighting, ventilation and drainage. 
Tho open competition of foreign industries with those of Into raises the im- 
provement in efficiency of tho Indian craftsman to the most important position 
in the educational scheme of tho Indian Government. 

Mr. Wallace also stated that the sending of Indian students abroad for the 
study of trades is of very doubtful value. 

They sometimes work hard and gain many prizes, but only a small amount 
of their training has a money value here, and most of them would have done 
better to remain in India working and studying under local conditions, it is 
still true that the most highly paid mill managers in India arc men who have 
obtained all their experience in this country. 

Every year as industries extend, there is less need for study abroad, and if 
foreign study is considered nccc.''sary the student should have a good basis o 
Indian o.xpcriencc to start with, so as to correctly appreciate the novelties no 
encounters abroad. 


Sir Sassoon David and Company. 

' 101. This Company controls the Standard Mills, David !Mills Ho. 1 and No. 2 
and tho Dawn Mills. Wo had an interriew ivith Sir Sassoon Mo stated 

that ho had always taken men from technical institutions into his mills, but con- 
sidered a properly arranged scheme to apprentice students out in mills a cr i 

* 1*1 . 4 n nf mCU. and hc WOUld 


•chemistrj'. 
remuneration was generally poor. 
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jobbers TvoTild be of much ralue, but he thought it might be tried as an experi- 
ment. In his opinion there was no opening at present in India for men W 
a higher technical education. / 


3Ies8)'8. JBradhury <D Co. 

102. This firm controls tl\o Golrtba lAnd and Mills Co. and the New Great 
Eastern Spinning and Manufacturing Co. ‘Wc had an interview with 
Mr. Bradbury and Mr. Knowles. Mr. Bradbury states he had tried many 
students from teebnical institutes in liis mills. B[o found in the past they 
were unsatisfactory, as they would not stict to their work and obey orders, and 
rather disorganised the miU. Ho considered some apprentice scheme would he 
very satisfactory if the institute retained a tight hold over the students when 
they were apprenticed. Mr. Bradbury thought afternoon classes for jobbers 
might he nseful, hut was very doubtful on this point. The best jobbers were 
those called “ Jorokamwalahs” who worked themselves up from erecting new 
machinery and repairing old machinery. 


Botnbay MectHo S%ipply mul Tmmways Company. 

103. We had an interview uith Mr. Bemington, the Managing Director, at 
which Mr. Mohorly and Mr. Baker were also present. These gentlemen stated 
&ey had taken on men from the technical schools in the Presidency, and witli 
a few exceptions, found them unsatisfactory; their training and knowledge 
seemed deficient. Hey had many posts in their company for which they had 
great trouble in finding good men, but unless they cOiila get, an improved type 
of student, who was ready to work and do wbat ho was told they would 
prefer not to take them. If they could get the class of men they wanted, 
they would gladly give them, a few apprenticeships. 


Messrs. MarsJandf -Price Ss Co. 

104. This firm is largely engaged in constructional engineering in reinforced 
concrete. Wo had an interview with both Mr. Marsland and Mr. Price. 
These gentlemen stated they had to get Europeans out from England to super- 
Tiso tlxeiv work as they found tlioy could not trust Indians as a though 
they had two excellent trustworthy men. They had found that the licentiates 
of Oivil Engineering they had had under them w'ero conceited men, wRo 
thought they knew everything, quarrelled wi^ men and contractors, and were 
most unsatisfactory. Prom a commercial point of view their training was 
quite wrong, and they now preferred to train their own men. 


Bomltay Steam Navigation Company {Messrs. JSilUcJc, Nixon 

^ C/Oe)* 

105. We interviewed the Superintendent, Mr. Corny, who stated ^ 
a good many apprentices for five yeare, paying them four annas a day ^ 
firet year and increasing by two annas every year. He would be 
give apprentices from technical schools a trial if they would come a 
a day, the rate paid to fourth year apprentices. 


The JiriUsJi India Steam Navigation Company 
{Messrs. Macleinnon, Maolsenaie <0 Co.). 

106. We had an interview with Jlr. Phillips who stated there wei'O no porfs 

for InLns on their steamers.^ The shops 



wanting apprenticeships on nvmg wages a lew 

EstitutiW, was met with an emphatic declaration that ho would no® H 
thing whatever to assist or take any men. 
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Jfote from Mr. Phillips. 

^ I'atlier under a mistaken idea as to the bearincs of the 

question Lt.-Co] E. n. deV. Atkinson and yourself called to diseuss the other 

onls and not joninoymon 
sea-going engineers are all Europeans mostly 

them 


Messrs. Osier <C Co., Bombay. 

u engineer to tlie Company said lie was taking on techni- 

cally-trained students at present, and generally speaking, had found them satisfac- 
tory, and he would continue to engage them as opportunity offered. In many 
rcsSts^°^ charge of the working of small plants with satisfactory 


Fe exprp^ the opinion that the average student (Indian or other- 
wise) found that most of the_ ordinary theoretical and laboratory courses in 
technical colleges, were of little use to him in the actual every-day work 
of an electrical engineer’s and contractor’s business. The student who went 
straight away into a designing office, or as assistant to a professor engat^ed 
on research work, would find the training most useful. Openings of this sort 
however, for the Indian student ivere practically nil at the present time and 
hence the syllabus for Indian students should be drawn up on a more practical 
lino than that to be found in the home colleges, where the student had also 
the advantage of passing into large manufacturing works at the close of his 
studies. 


The Sladhowji Bharamsi Mamifacttiriny Company. 

108. This Company controls the Madhowji Dharamsi Mills. We had an ' 
interview ivith Mr. Goculdas Madhow'ii and Mr. Ashworth, weaving master 
of the mills. Mr. Goculdas stated that they had not a very happy experience 
•with students from technical institutions, but though they •were not at all 
hopeful would give a trial to apprentices. Mr. Goculdas did not think after- 
noon classes for jobbers would do any good, and although he did not seem to 
think much good could come to the mill industry through technical education, 
he considered there was no opening at aU for highly technically- trained men. 


The Bmperor Bdtoard Spinning and Weaving Co., Boinbay. 

109. This firm controls the Emperor Edward Mills . We had an interview 
with Mr. 0. D. Panday, Manager of the mill. Mr. Panday was very much in 
favour of students from technical institutes being apprenticed to mins for two 
years on a living wage, no certificate to be granted till this apprenticeship -was 
satisfactorily completed. It is doubtful whether the min owners would be 
inclined to give even a living wage. 

Mr. Panday considered there was a great need for an institution for the 
benefit of managers, spinners, weavers and engineers employed in the cotton 
mills in Bombay for the spread of scientific knowledge and the exchange of 
■views. The Bombay Textile and Engineering Association should bo the 
nucleus for such an institution. Closer touch was required between the fore- 
men actually in service and the students of the Bombay Technical Institute 
and to ensure this the buildings of the Association should be in close vicinity 
of tlie institutions. Great apathy was shown by mill owners to the education 
of their employees. The sphere of influence of the Association should be^ to 
circulate journals, magazines and books bearing on the textile and engineering 
industries in their varied branches, to arrange for lectures on textile and 
engineering matters in their scientific and commercial aspects, and to hold 
evening classes for teaching students desirous of attending. 
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Associations like the Bonabay Textile and Engineering Association dkonld 
be encouraged in all large centres of industries, particularly where technical 
schools and colleges are in existence. This would enable the students to come 
in daily touch with those in practice and tend to improve their future 
prospects. 


Messrs. C. IT. Wadia & Co. 


- 110. This firm controls the Century Spinning and Manufacturing Company. 
We had an intervicAV with Mr, 0. Wadia, who is the son of‘Mr. 5T. N. Wadia] 
C.I.B., the founder of the Bombay Jubilee Technical Institute, who acted for 
three months as Honorary Secretary many years ago. Mr. Wadia stated ho had 
considerable experience of Indians from technical institutions and found their 
great faults were that they would not work the long mill hours, they were 
undisciplined, and would not do real hard work, though some showed consider- 
able^ ability. Mr. Wadia considered the comparatively short hours of work 
put in at a technical institute had a softening effect on students from which 
they never recovered. The hours should be much longer, as the present hours 
tended to entirely unfit them for factory life afterwards. 

He contended that the only salvation for the country, as far as techuioal 
education was considered, was to carry technical education on at the same time 
as practical work. As night schools were impossible in India half the day 
should he spent in the mills and half in the school. Tin's scheme also presented 
great difficulties, but as far as his mills were concerned he approved of an 
afternoon school, and would send men from his mills, and thought several other 
companies Avho were reaUy in earnest about technicar education would do the 
same. 

The next best system he considered was to apprentice out men from 
technical institutions on a living wage for two years, giving no certificate till 
this apprenticeship was satisfactorily concluded. He considered the technical 
institutes should carry out entirely separate courses in spinning and weaving 
and would even further sub-divide into carding and spinning, preparing and 
weaving. Mr. Wadia considered that technical institutions should test the 
character of their students and discard men who were unlikely to work hard 
and stick to their work. There was, in his opinion, only an infinitesimal open- 
ing for men chemically trained in bleaching and dyeing, as aU experimental 
work was carried out by experts in the laboratories of the suppliers in Bombay, 
Mr. Wadia did not consider there was any opening at present for the employ- 
ment of men with engineering degrees in mechanical, electrical or textile 
engineering. 


JS'ote from Captain Walter I/umsdeih C.V.O.> JBJV., Director of 
Moyal Indian Marine. 

111. With reference to your interview of 23rd Eeh'ruary 1912, I have the 
honour to offer the following remarks with' regard to the employmen 
-technically-trained Indiaim. , 

Experience gained -in this Dockyard, from the employment , 

who have completed a four years’ course at one of the j ^mnete 

in India, goes to show that, as practical workmen, tney ca general 


with an apprentice wbo has served his time either nere " -victoria 
engineering shop ; and this is to he expected, as a stuaen during 

Jubilee Institute would only put in as many hours at latter 

his foil course, as an apprentice here would do in one while 

usually completes five years, before considering 1““®® the' theory of 
admitting that the students gain more general kno-oleci^ ^jjance 

meobanies than the apprentice outside, the latter Has a 
of early employment as a workman ; he has been taugw^ tools,” ‘’pattern- 
student’s course embraces " general use of ''’'o°d-tnrnino , ’ i. » « fitting 
making,” “ moulding,” ” smith’s work,” " turning and macu 

and testing.” - . , jv.«fnrv of this Dockyard 

At present there are employed in the engineenng ioct ^ 

t-wo students'from Poona and tlrroo sludonts.from Bombay- , 
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They are williug and making good progress at their work, hut as wage- 
earning mechanics, thej'- cannot he compared witli apprentices tiwiied out here. 
The Poona students receive B.1 per day in consideration of their leaving 
their own district, a fan* wage would he 8 to 12 auuas. 

At a recent examination, held under the Bombay Boiler Commission, for 
3rd Class Engineer certificates, several students presented themselves for 
examination and failed to qualifj^ tlie failure in each case was in practical 
knowledge of a most elementary character ; apprentices trained here usually 
pass this examination at the first attempt. 

What is required in the Government dockyards, mills, railway shops and 
general engineering works in India are ificiUod workmen — the posts of foremen, 
managers and technical teachers are few. I am of opinion that the institutes 
would find a hotter outlet for their students were they instructed more on the 
lines of apprentices in the home Dockyards. An apprentice starts Avork in the 
shops between the age of 14 or 16 attending the Dockyard schools, two after- 
noons and three evenings in each Aveek, and for the rest of the time works the 
same hours as an ordinary mechanic. At the end of the first year the youths 
who show sufficient progress at school are allowed to continue attending for 
tAvo years and similarly for a third year ; a small percentage who show excep- 
tional ability continue at school for the full five years. Pbav, if any, of those 
apprentices find difficulty in obtaining employment when their five years are 
completed, either with private firms or in Government service. 

If a student from a technical institute after four years were to engage 
himself as an Improver in the Government Dockyards, Port Trust Workshops, 
Arsenals or a good general engineer work or raihvay shop for two years, I 
think he would he in a position to hold his own for emploj^ment in the skilled 
labour market. 

A scheme is now being tried by Government for the employment of 
native artificers in the B-oyal Indian Marine for service afloat. If adopted, 
they would commence on fi60 per mensem with rations, with a prospect^ of 
reaching H160, and at the same time enjoy the benefits of leave and pension 
inxlcSt 

There is no reason why students after working as suggested should not 
fill these posts. 


ITofe by the Hon’ble Mr. JT. F. Kemball, Joint Secretary to 

Government) Bombay. 

112. It is not quite correct to say that I have found difficulty in getting good 
men to take charge of small pumping plants. I have inspected many insta^tions 
of pumping plant for toAvn water-supplies, but the only efficient engineer I fo^d 
was the man at Hyderabad, Sind. I have not carefully inspected the plant at 
Sholapur. When I Avas there I had a very limited time at my digiosal 
and was more interested in other questions connected with the AA'ater-supply. 
But I saw nothing which Avould load me to think that the engineer in charge 
of the plant Avas not competent. The other men I seav were not competent 

as their plant shoAved. _ , , . , 

I was only a short time in the post of Sanitary Engineer, and the engineers in 
charge of the pumping plant were appointed by the Mimicipahties and not by me. 
I got Government to accept the principle that, where Government assistance had 
been given to the installation of the water-supply. Government bad a right to 
insist on efficient Arorking. I then considered how it might be possible to get 
an efficient staff to take charge of the pumping plant and arranged for the 
inspection of the plant by a competent mechanical engineer I was advised 
that the men in charge were almost all incompetent, ^at the men from the 
technical colleges were not to be trusted in charge of plant. ^ ™ 
that there is a great opening for poAver-plant in this I? 

men in charge of such as exist are not satisfactory. I was ad , , 

impossible to’turn out competent men for the p^pose I 

apprenticeship or training in commercial shops, that piimp manufaotumo shops 

wire preferable, but that any commercial shops would suffice, abd^tjiat there 
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ivoiiM 1)0 much cliniculty in inducin'* commercial firms in IJomhay to inlco 
nppronticcs, I asked one iirm and did not receive much cncomngcmonl. 

I then induced Govcriimcnl <o npjily io the Sccrclavy of State for the 
services of a comjicient and ahlo mcchnnicat engineer, with two objecfs->to 
inspect working plant and ensure that they should he worked ofiicicntlv, and 
to advise in the training of coni|ie£cnt moi to take cliargo of the plant, »!<?., the 
training of competent inocliamcal engineer. This necessarily included the 
apprenticeship in commercial workshops in Bombay, and I tlid not think fit to 
take further steps in forcing this appro) ticesh ip until the arrival of the expert 
advisor. I ivas convinced of the necessity for this apprenticeship, and Ws 
very pleased^ to hear of the oxccllont work done in this line by Xiicut.- 
Colonol Atkinson. I prefer to leave this question until the arrival of the 
e.vpert advisor of whom T have spoken. I wotdd prefer tliat no time 
should ho lost, and will he glad to assist to the extent of my power, 

I further said that it was essential that the ^lumping ])Iant should ho 
economically worked, hccauso the assistance given by Govcrnnient was calcji- 
latcd at the amount, nccessaty to .supplcmoul the resources of the ifunioipality, 
and any shortening of the life of the plant, or increased cost of "working, 
vitiated that calculation and tcndwl to deter Municipalities from taking up 
sanitary works. The importance of this justified, in my opinion, the p.nyinont 
of very considerahlo salatios to competent men, who sliould preferably ho 
Indians. 

I wish to say emphatically that I appreciate liighly the work which has 
been done by Limit.-Colonol Atkinson in the lino which I have hcca led to 
consider essential, that I will do my best to assist any attempts nt similar work 
in tluB Presidency, and that I hope to he botlcr able to assist when our mocha* 
nical engineer arrives from England. 

I gave my opinion, that (ho upper and lower siibordinntcs in this Presi* 
denoy avo good men, and that I liau no fault to find with their training. I 
believe it to 1)0 impossible to give in schools all the practjcal training 
wanted. I maintain, tljat alt that can he done in schools, is to teach the boys 
how and where to lojirn, to obsenre, to think, and to rely on tbemsoivcs. The 
rest, and not tlio least imi)ortant part of the training, must he dono by the hoys 
themselves and the men they work under. In my experience tlio boys who are 
placed under good men turn out good men. I fully agree with Sir. Hill that 
a good practical lovelier must have had practice as well as, and after, sdiool 
teaching. 


Jllesars. Greaves, Cotton *0 Co. 

«> 

H3. "We interviewed Sfr. Herbert Greaves, the Managing Agent, Sir. Shep- 
pard, the Suporintondent, and Mr. Broadloy, (ho Superintending Engineer. 
Tliero aro largo cotton mills in Uio compound employing some 10,000 men. Mr. 
Sheppard and Mr. Broajtllcy were of (he opinion tliat technical education was a 
mistake, any man once teclmically educated got “ a hone in his back ” that he 
would not stoop ‘to dirty work. In their opinion a practical man could only be 
turned out by working in a mill, picking up what education might be neces- 
sary in a night school, though tliey owned that this system was impossible in this 
country. Mr. Sheppard was of the opinion a man should ho trained either in 
spinning or weaving, but not in both. Mr. Greaves, however, was of the opinion 
that for good men technically educated, if they wore ready to do an apprenticeship 
on a livin'* wage after their technical school education, there were numerous 
openings and promised that trial shoidd bo given to such men. It soonis, 
however, Uiat it would not bo v ise to sond apprentices to these mills while the 
actual gentlemen in charge aro so antagonistic to technical education, howovor 
sympathetic tho attitude of the Managing Agent may ho. 


Note front the 3Ianaifcr aitd Engineer to Hlessrs, Greaves, Cotton <0 Co. 

■With reference to tho notes taken- hy Lioutcnanl-Coloncl E. H. doV. 
Atkinson, B,‘.E.v and Tom S. Dawson, Esq., J.P., at the recent intenuew wo 
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had with ihem, wo heg to state we are not antagonistic to technical education 
in the sense these gentlemen would have you-helieve. What we objected to was 
having to pay apprentices a living wage whilst learning the practical part of 
the trade. Our opinion is that 9io practical and technical should, if posf 3 ible, 
ho learnt at the same time, that is, practical learnt at work during the day 
and technical in the evening after work, hut as these gentlemen say this is 
impossible (we did not say so), then the practical part should be taken first 
and the technical after, for if Uie technical he taken first, the majority of hoys 
who arc then anywhere between 18 and 21 years of age, have a great idea of 
their own importance, and in some oases think they know all there is to he 
learned, and when they come to the practical part imagine it lowers their 
dignity having to soil their hands, and this is what was meant (and we said so 
at the time) that some technical students have “ a hone in their hack ” and do 
not like doing dirty work. A student leaving school at 21 years of age and 
over does not like junior work because he thinks he is a full-blown journeyman 
having got a school certificate. 

In the case of a student going in for engineering he works in a Tnill or 
workshop for twelve months and is then entitled to sit for the second class 
Boiler Act certificate : if he passes he seeks more remunerative employment. 
I am sure these gentlemen will admit that it is not possible for these students 
to learn the practical side of their trade in twelve months, yet they are entitled 
to take cliarge of engines and boilers — do you wonder Avhioh class of men 
employers prefer? 

To show there must he some mistake about our being antagonistic we 
have at present in our mills eight youths, six from the technical school, Bom- 
bay, one from Boorkeo school, and another ,a Mahomedan, who has got certifi- 
cates from both the Manchester and Blackburn technical schools. Those 
younsr men arc working in our mills, yet when asked the practical side of tiieir 
work they are lost "Wo gave Mr. Greaves a test of this, uringing the youth 
from Boorkeo into the office and when asked a few practical questions, in fact 
the very rudiments of cotton-spinning, ho did not know them. You saw the 
only quc.stion ho could answer was the dnection of motion of cylinder and 
dofl'er. Now this boy was three years at Boorkee and holds a City Guilds certi- 
ficate, was recommended to us by lilr. Cullen, a laic member of the staff, at 
the above sdiool. Of course, they are fairly well up in theory and do know the 
three B’s that is why they arc employed l>y us — Jobbers and Muccadums are 
excellent practical men, but do not know calculations, etc. If Government 
foUow'cd our opinion by holding the classes at night to give the student a chance 
in practical •work at mills during the day, and our muccadums and W'ork-people 
a chance of learning thcoiy, calculation and English at night, it w'ould benefit 
both the technical students and the mill owners. 


Messvs. G. Gahaffan cOCo. 

114. IVo interviewed Mr. G. Gahagan, the senior partner, and Mr. G. "W. 
Murray, the manager. Botli the.'so gentlemen wore of the opinion that there "were 
many openings for suitably t rained Indians, and they Avould be glad to give a trial 
to some of these men anil pay them a reasonable "wage. They wnro both certain 
tint men witli technical training Avould in the long run prove most valuable. 

Mr. Murray spoko of hi.s diflloulty in obtaining draftsmen, and said that a 
man wlio took up this work seriously would have no ililliculty in getting w’ork 
at E120 or E.150 per month. 


Messrs. Garlicit tO Cn. 

115. Wo interview’d! the manager who stated that they look apprentices in 
their w’orks and did not find many of these satisfactory, the difiicully being that 
after w’orking a few' months these apprentices left them and got employment 
elsewhere. They W'ould he glad to have apprentices w’hq had been tcdinically 
trained, and pay them the same Avage.s as they started their ordinary amn’onticoa 
on, viz., annas 4 per day. The manager staled that although technically-trained 
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men would bo worth more than this, without sanction from his directors 
ho could not increase this sum. There does not appear to be much opening for 
students with this firm. 


Messrs. Sir F. Thaltersey & Co. 

lie. This firm are agents for four mills. "We had an interview at which 
the following gentlemen wore present ; — Sorabji D. GhaswaUa, Esq., Weaving 
Master; Pirojshah K. Mistry, Esq., Weaving Master; Khurshedji H. Bharucha, 
Esq., Weaving Master; 2)ada|)hai E. Madan, Esq,, Spinning and Carding 
Master; Mr. Dixon, Spinning and Carding Master; Dinsfaaw M, Hakim, Esq., 
Spinning and Carding Master ; M. M. Mehta, Esq., Engineer ; Hormasii N. 
Gotla, Esq., Engineer; Darahshah B. Mehta, Esq., Engineer; Manaji H. 
Kudwa, Esq., Weaving Master ; G. Sutherland, Esq., Indian Mill ; and W. G. 
Allanson Esq., Indian Mill, 

A certain number of these gontlemon were antagonistic to technical educa- 
tion in the mill industry, considering that men who were at practical work in 
the mills should pick up their theoretical training side hy side with it. They, 
however, considered night schools impossihle in India. In their experience men 
from technical institutes Avould not take off their coats and wwk. If, however, 
students w'cre scat from a technical school who would come for a two years' 
apprenticesliip, and be ready not only to do any -work given them but to con- 
form to mill hours, they considered they would turn out valuable men, and 
would ho prepared to give them apprenticeships. Training iu a technical 
school should bo confined either to spinning or to weaving and the two courses 

should not bo combined. , . n , , «• 

There were no openings at present for more highly cducatea men, tar 
Vithaldas Thakersey was of the opinion that an apprenticeship of at least two 
years was absolutely necessary ; and further, that not only should the teolmicai 
school not grant any certificate till this was completed, ■ hut should hold an 
examination at the end of the apprentioo-ship to ensure that the appientice kept 
up his theoretical work. 


Messrs, David Sassoon <0 Co.f Did. 

117. We had an interview with Mr. Aspden, who superintends two cotton 

mills opinion students from technical schools would never get 

on in mills even if they were taken on as apprentices after then 
miiPtr wmilfl not really work and the caste question came m largely. . The only 
S SSd tomtog atongrfd. of ao pmoMcal worl m 

iSk could not do this. The same difficidty arose many years 

the mill students from day technical mstitutes were not a 

ago in England tto Jthe practical mill workei's who 

success, and the sue however owned that these were impossible in 

attended night ^ ’ .jobbers ruled the mills, as labour-supply was a 

Itdia. In his opinion the 3 workmen * thev. as a rule, objected -to 

difficulty and q'lie Parsees, howe/er, had a gbod chance in 

technically-trained appicnticre. laneuao-e, and to the fact that men of 

mills owing to tbeir knowledge of J&Jbcr could be educated there 
their own race owned W “iBs. emptoyecs. The jobber was, 

was little chance of ^ j and not fit to attend a technical school, 

however, as a rule, uneducated man anU ^.j^ore smart 

Mr. Aspden advocated tical instruction twice a week for a 

iSoiS AotOa 1)0 m tlio ^ornaoalox mi tie demon- 

that at the expiry Era?examinatioii before being given a find 

for a finishing course, or i“dergo _„]jine them hound apprentices, andj 
certificate. .This could bo arranged by maKing w 
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including those conditions in their indentures. ' There were great difficulties 
in the way of tho apprentice roturning to his school for a finishing course as 
ho Avould prohahly lose his job in the mill. 

Mr. Aspden considered there wore no openings and would not bo for 
many years for highly technically educated mon, hut it was most necessary at 
present to go slow. He considered State scholarshiiis to England or America 
absolutely ruined an Indian. In his experience these mon, on their return, 
know little of their work, were mostly useless and too big Cor any position that 
could bo offered to them. 


Messrs. Morarji OocvMas Spinning tO Engineering Co., Ltd. 

118. This Company controls two mills. Wo interviewed Mr. Baptista, one 
of the managers, and Mr. ‘Watcha, the General Secretary. Mr. Baptista consi- 
dered an apprenticeship absolutely necessary for a student passing out of a 
technical institute, and the difficulty was to get mills to give it. 'J'heir Com- 
pany was always -willing to do so. Care should be taken to go into the figures 
of employment available. TJicro ivero about 200 cotton mills in India and from 
800 to 1,000 appoint ments available. Por these posts mon were recruited from 
England, from trained jobbers, from apprentices trained at tlic mills and from 
technical 'schools, so that tho outturn from the latter should bo carefully worked 
out so as not to ovei-stook tho market. 

There was at present a scarcity of skilled labour, so the jobber was the 
most important man in the mill. Ho got from R60 to R70 ' a month 
worked 12 hours a day. Tho educated student, as a rule, did not cave to do 
this, and as in klr. Ba])tista’s opinion, Indians wore fond of ease and did not 
really care for the hard work in a mill owing to the long hours and discipline, 
they generally turned off into .some more congenial work, if they could find 
any that would give them a livelihood. lie did not think jobbers would tako 
to aftonioon classes as proposed by .Mr. Aspden. lie considered tho coimscs in 
technical schools in si)inning and weaving should bo absolutely separate, and 
a man should take up one and be trained thoroughly in that one branch. 

He did not think the country was yet developed enough for education of a 
high technical standard. 

Mr. Baptista and Mr. Watcha di.sapproved of men being sent to England 
to Icani industries. 


The Ch'eat Indian Peninsxda JRatlway. 

119. Wc had an interview nith the officials of this Railway at which 
were present — Jfajor H. A. L. Hcppcr, R..E., Agont; Jfr. V. E. Bonner, Loco. 
Superintendent ; Mr. E. J. Preston, Chief Engineer ; Mr. I. W. Stokes, Signal 
Engineer; and Mr. A. N. Eixey, Electrical Engineer. 

Mr. Preston stated that there were plenty of openings for good men for 
civil engineering work, particularly for estimators; ho found it difficult to get 
really good men, and his experience with them had not been a satisfactory one. 
Tic -would he glad to engage men as opportunity oifered, but could not guarantee 
any appointments. 

Mr. Bonner complained that technically-trained men had a rooted objec- 
tion to -work in the majority of instances and wanted a cooly to as.sist them 
■when such help was not necessary. He thought that tho “ Inijirovors ' " scheino 
would give a far better result, and -would he prepared to take a certain 
number of students for such training, but could not guarantee to emidoy them 
after their tr.aiuing was completed. Sir. Boll agreed with the. remarks made 
by Mr. Bonner and w-ould also bo agreeable to take Improvoi’s ; ho also s.aid 
that there was great dilficulty in obtaining draftsmen, who had any originality 
of ideas, and if such men could be obtiiinetl ho would pay them •11120 to 11150 
per monfh'if they proved .satisfactory. • 

Mr. Di.vcy stated he did not want any .apprentices of th’i; Improver Class 
and had no work at prc.=cnt except for fittem. In Jiis opinion a boy who was 

« 
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taking np wk of i.liG character he wanted, i.e., signal engineering, should first 
of all do some practical work and then do his technical trainin". 

With regard to the Permanent-way inspectors Mr, Preston said he could 
got crowds of men for this work, hut admitted they were not of a satisfactory 
character ; their principal men came from England, and they must do so for 
somo time as the arcrago man in this country could not he depended on to 
any groat extent for important work. 

The question of educating men by the Railway Company ihcmselros was 
discussed, and it was admitted that the efforts tliey had made in givin" techni- 
cal training to their apprentices had not been successful, and it was generally 
admitted that such training could bo carried out more efficiently in a properly 
equipped technical institute. 

If a class for training Pormancnt-way inspoctor.s was started they would 
probably nominate their own students who would bo sons of tlioir‘ present 
employees. 

The question of night classes was discussed, and it was considered that 
such classes would not bo a success in this count r^f. 

^le opinion of tlic gentlemen present was that there were absolutely no 
openings for the omploymenl of men with a liigb theoretical training except in 
the ciyil engineering branch 


TJte Bomhap, JSarotla and Central India Sailtvap. 

120. Wo had an interview with the officers of this Railway, vis . — 
Mr. R. Woollcomhc, Agent; Jfr. R. Todd, Eernty Agent; Mr. P. J. Page, 
'Loco. Superintendent; Mr. R, E. Pigott, O.I.E.,* Chief Electrical Engineer; 
and Mr. W. H. WoUf, Chief Engineer. 

Mr. Pago stated that ho did not require men with a veiy high technical 
training as it was found that they were not generally prepared to stick to the work 
demanded of them. What they did require was good fitters with elomontaiy 
technical knowledge who would he content to work ‘themselves up to the poisi- 
tion of chargomen when they could command a salary of B210 a month in^ the 
case of Europcams, and B105 in the case of Parsecs, Goanese and other Indians. 

At present the technical institutions were not turning out the men they 
wanted as they had no openings for men with a high grade of technical edu- 
cation. They would he willing to take men on the lines of the " Improver 
Class ” suggested, hut would not guarantee to employ them after their traimng 

was completed. , , ,, 

He suggested that olementarj’’ classes should be started for tli 0 _ railway ap- 
prentices, such classes to run side by side, with the woi’k.shop ti’aimug. . , , 
Mr. Pigott stated that ho was employing about a dozen stucienis wno nan 
been trained in electrical engineering. At the start, these 
knew everything but after they had di.sabuscd tlieir minds of tins id&a and M 

been on pJobatiSu for from nL months toayear. S said 

imr eood telegraph and block maintenance inspectors. ,Mi* .I’f ^ 



minute. Ho promised 
Victoria Jubilee Technical Institute, 


Baipur Manufacturing Company, Alinieddbad. 

.121.. We mterviewed Mr. LalbhaiHalpatbhai, the agent, and the manager 

‘'^*!'Th?s?gentlcmenwerenmchinfavom'oftho scheme for giving practical 
. . .7^ -j jjoyrse and promised to help in every way 

teaming to men after would be wdrth the trouble taken/ 

tliey coificl ; holh fe , techuicallv-trained men, and found them rather a 

stoply-orior not to 
difficifity in the hegi caiiabJe and useful when once 

Z? |o motlod. ot m nnll. They .<Ua not ftink n das, for jothor, 
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Would bo of any tise, but thought it would bo a good idea to select the sons o£ 
jobbers for training, as these men when educated would be able to fill posts in 
tho mill, at present occupied by men of a very inferior type as regards technical 
knowledge. 


Aliviedahad Spinning and Weaving Company, 

122. We visited the iMiuicdabad Spinning and AVeaving Company and in- 
tervieAved the managing agent. Sir Ghinabhai Madhowlal, ivho also controls the 
Ahmedabad Ginning and Manufacturing Company. 

Sir Chiuabbai said that there were many openings for a better class of 
filters and erectors, and it ivas lioiied that (he Ahmedabad Technical School 
Avould ultimately turn out a class of men to fill these vacancies. Ho thought 
that tho scheme of education at present attempted in this school Avas far too 
ambitious, and Avas not in accordance Avilh the ideas of training originally 
decided on, Avhicb Ai'cre to train men in textile Avork, Avith a suflioient knoAvledge 
of engineering, to cnalilc them to do their OAvn erecting and repairs, and also to 
train up men as fitters and crectons. ITc stilted that he liad as a member of the 
klanaging Comniiltce, di.'>agreod Avilh the Principal over the syllabus, Ai'liich 
Avas far too advanced in character for the present statf to carry out, and also that 
the equipment in physics and chemistry aatis not sullicieut to do any real AVork 
with. 

What AAUs Avauted was a good sound practically educated man, and pro- 
vided that men can bo turned out of the school of this type, he w ould he glad to 
take them on as Iin 2 )rovcrs in his mills. 

He also said that the courses of instruction in sjnnning and Aveaving should 
bo kojit distinct, and ajqn-ovod of the idea of selecting men from the mills to go 
for training to tho techniciil school. 

His opinion Avas tliat no ojiening for employment of a highly educated man 
in mechanical or electrical engineering aaus at in-oscnt available, or likely to be 
for many years to come. 


Gvjarat Spinning and Weaving Co., Ahmedabad. 

123. AVc Ausiledthe Gujarat Stunning and Weaving Coy.’s Agents, Messrs.. 
Jamabhai Monsulvlibai, aa'Iio also control tAA'o other large mills, klr. H. B. 
Hatiram, the manager, stated he had no fault to find Avitli technically-trained 
students, except that they lacked tho practical knoAvlcdge of tho mill, they 
did Avcll after they had had it. He Avould be glad to take some .students for 
training on the apjircnticc .system, and giAV them all the help jjossiblc, and he 
felt sure that if the proper tyiie of man could bo got, he aa'ouUI amply replay 
the mill authorities for any trouble AA'hich might have to be taken Avith them 
at tho start. lie said that the training being given in tlio Ahmedabad Techni- 
cal School Avas useless, and tho character of instruction roust be altered. lie 
suggested that if this school confined if.self to teaching young men actually 
employed in mills Avho should attend tho mills for half the day, and the school 
for the remainder, ho Avould send some of his smart men for such training. In 
his opinion the courses in spinning and AveuA'ing should be kept entirely sepa- 
rate. no had room for men Avith a good chemical training in the sizing and 
bleaching deparlincuts. 


Ahmedabad Calico Printing Co. and Jabilee JSTiiis, i 

124. AA'^e intcrvicAvcd Air. .-\mbarlal Sarabhai aa’Iio controls (ho .Ahmedabad 
Calico Printing Co. and the Jubilee Alills. 

Mr. Sarabhai*btatcd that there AA as 'a great demand for good tcchnically- 
•t rained .students, ami ho w ould ho glad to ghro enijiloymont to such men, there 
'"AA'as need for a'cla.<-s of engineers Avith a bettor knoAvlcdge of fitting and turn- 
ing, Avho Avould bo able to oxeeutc their oaa'ii rciiairs and adjustments, and Avho 
'•‘Would insist on their maohiiiory being kept in a high slate of eflieicncy. He 
’ referred to the" Boiler Act examinations, 'Sind stated that, in his opinion, this 

n S 
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cxanniiatioii did nol. oxcrci‘;c a useful unVjct, and fiuj»i;oMlod that a (rainintj 
similar to lliat required for a Heard of Trade Alarine Engineer’s certificate lib 
insisted on. So far as l)is experience \i-a.s coiicoriicd llic men trained at. the 
Kala llliawan 'I’cclmical Stdiool, “Haroda, u oro of a u.«closs type and incapable 
of doing any "worlv sucli ns Pini)loycr.s demanded. ]Tc wvid Ibcrc wn.s a demand 
for men with a good traijiing as fini.shcrs, dyei-s, sizers and 1)le:icbers, and Im 
■would prefer inon u'lto had a sound chemical kuowlodgo as ■\vcll as a practical 
ono for this purpose; ho had to pay ROOD per month for a man to do this 
work, and could find employment for sovcrjil men who had suitable teclmic:il 
training with some iwactical nork in a mill in addition. lie would be glad 
to take tome Imijrovors and thought that such men would ultimately turn out 
most u.‘:ufid. 


The Mancitlal Jllralnl Spluuluff iV: Wenriitt/ Co., Ahmcththatl. 

125. "We interviewed the managing agent, who.stated that tcelinieal educa- 
tion should be made ns practical n.s possible, and tbat .studonts slionhl be made to 
work longer hour.s in the .sebools, the tocbnicnl students they had had were 
clover enough in (heir way, hut objected to doing any ]>Kicfie{il ■work. 

ITc ai)provod of students being sent to mills for their pnictical work, and 
would hcl]i in the schemo, hut was afraid that mill managons, etc., would not 
help much, as they expected to he paid for teaching. lie suggested that the 
Jlillowncrs Association should take up the m.'ittur, because if they were all of 
one opinion the managor.s •would he obliged to help, lie approved of the 
schuino for educating jobhens, and .said (lint the Alnnednbad Technical Institute 
was sii])poscd to he training this class of man. 

If a sclxool for jobbers was started ho would have no objection to sending 
some of his men, and suggested giving prizes to encourage fhem.^ He thought 
there wore no openings for Iho highly trained deed rical and mcehanical engineer. 
The manager of this mill had lind somo training in the Victoria dubilcc 
Technical Inslitnto in Homhay and had worked his way up to his present 
position, stated tliat there wore 10 or 13 inou from this Institute w'ho wore all 
in good positions in Ahmcdnbad. 


Technical School} Ahtnedahail. 

126 . This school was instituted to train Jit tors and jobbers for the loxtilo 
indu-slTj”. It possesses an cxcollciit loxtilo plank wbicli, however, js spoilt by 

the nbsonce of .some most essential machines. „ , , ^ ^ j 

TIio school also possesses an excellent workshop, •u'cll adapted to turn out 
fillers and iobhers, hut the aim of Iho cduratioji given has boon altered, and the 
obiccL nOAV is apparently to turn out textile c.xporls and mccliamcal engineers. 
S,y5nbu,i,?5r(oo mid llm school to not possess (ho .tail 'or 

I'lliovalow couipnioni, to carry on the syllabus in any ^ • 3; . 

No claves have yet hcon passed out, but evcrj’linng points to failure, 
whereas if iho original iiitontions ivcra adlicred to of a textile mdusteial school, 
fl,o??i?cvorv reai^u to hcliovc it would bo sncccssnd; In addition to trammg 
Sac fitS and jobboivi, classes might bo hold zn the vernacular for the 
tostniction of zvorkmen already engaged m the industry. 

% 

Tata Sons «C Co. 

127 Ydm- favour of the 11th instant has been received Wo are sorry tho 
note rcLAto- oub iiitonaew on technical education was not sent in earlier. 

-Mr Snlflatvila as ari-an"cd, visited the Victoria Jubfice Tebbnical 
_ , bv the courtesy of tho Principal and Professors, he urns shown 

Institute, vhci , j , jje has been faz'ourahly impressed udth all 

round almost P ^ overylhing is done as for as is possible to impart 

tothc iuthediffeLt 

linos selected by them. 
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At the interview, all of us, we tinderstand, agreed on the point that for 
the technioal sehool student to qualify in time for a responsible iiost it was 
quite essential that he should after his full course of three years at the school 
serve a further apprenticeship of at least two, and preferably three, years at any 
mills. 

As to whether Ave ourselves Avould take up such students on a living wage 
at our mills, Arc must say that haA'ing already our OAvn system of taking 
apprentices avc are not iu a position to make a definite promise. We do not 
take up every year a fixed number of appi'onticcs, graduates or ordinary, but 
Avo do so only aa'Iicia vacancies occur, or a special occasion arises. 

We should very much like to try tlie experiment of taking up as appren- 
tices a fcAV passed students of the institute, ghung them better terms than AA’hat 
we ordinarily alloAV to our OAvn apprentices, but as pointed out by our Nagpore 
TVmiH manager, Sir Bazonji Dadabhai, at liis interview Avith you, Ave avo afraid 
it may have a di.scouraging effect on our oai'u apprentices. In other mills Avherc 
there is no apprenticeship system like ours this difficulty Avill not be felt, and 
there AA'ill be larger field for .the students, and we believe tlio mills themselves 
AA'Ould find it to their advantage to have as apprentices trained students of a 
Avcll managed teebnioal institute. 

Although as stated above avo arc handicapped in the matter of taking up 
tlio in.stitutc .students as freely as Ave could haA’’o Avisbed, aa'o AA'ould state that 
the efforts of the institute have our full sympathy, and avo are OA^on prepared 
to go out of our Avay to some extent by taking up a couple of students on 
spooial terms when occasion arises. In fact, since tlio interyicAV, our Svadeshi 
jllills haA'c taken up on special terms a Poona College of Science student on the 
recommendation of Mr. Allen. ' • 

We shall, moreover, bo glad to co-operate Avith you as far as possible in any 
scheme Avhich you may propose. 
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JLolar Gold Fields, 

128. We visited these fields and intemoived the Secretaiy and some of flie 
members of the Mining Board. There seems very little opportunity for the 
employment of teohnioally-trained Indians here. The industry is so grciat, tlie 
interests involved so enormous and the risk to human life so constant unless the 
most efficient control is applied, that all the superior posts must he occupied by 
men who have had a life-time’s training Prom the following outline of the 
organisation of departments it ivill be seen that there is little opening for 
Tudin.nR except as artisans : — 

Depaetments on the Kolae Gold Pielbs. 

Mining — 

Supervision, Europeans. 

Timbermen, „ 

Surveyors^ ,, 

Timbering Mistries, Indians. 

Contractors and drivers, Indians. 

Unskilled labom-, „ 

Engineering — 

Supervision, Europeans. 

Boiler-smith, „ 

Blacksmith, „ 

Eitter Poreman „ 

Drivers „ ^ 

Draftsman, Indians. 

Fitters, ^ „ 

Blacksmiths, „ 

Unskilled labour, „ 

Reduction — 

' Chemists, Europeans. 

Amalgamators, ,, 

Millmcn, „ 

Foremen, „ 

Unskilled labour, Indians. 


P. W . D. 


lJUt C*** 

ncering College showctt great ifreoter attention 

right so far as°thoorctical trammg his expcriericc 

should bo given to the to have a good deal of practical cdiica- 

alJ the men ho had employed vcqmred to liaie a ^ooa^^ 

tion given to them before \ jiad but thought the weakness 

S no. boin, lanridcalon. 
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inteuvibws with empeoyehs of labour, etc. 

Chaticrton, Sirper intend cut of Pitinpinff and lioring. 

130. Wc had an inlerviow with ilv. Cliatlcrton who sialcd that although tho 
iinitirnl re.sourcc.s of Ihc Jfadras Presidency preclude tho i)ossil)iIity of iudus* 
trial devolojiiuont oii a largo .scale, there is cvidoiico that iji future tlicro will 
he a considcrahlc demand for tho sen'’ic(‘.s of a .superior class of mechanic to 
supervise the worldng of a large amount of lal)our-.saving machinery, which 
will he employed to ]irci)arc agricultuml iJroducls for the market. This in- 
cludc.s a numher of rice mills, irrigation plant, cotlon-pre.s.sos and gins. Tho 
class of man required ean hardly he classed under the term technically-trained, 
ns the reqiiiroiucnt is really an intelligent and skilled mechanic, the salaries 
otTored being fairly low. In the factories and u'orkshojis of Madras, there is 
a dcnuind for moulders, patlcvn-makors, fitters and turners, smiths and general 
machine-men and tho supjdy is at, present inadequate. Tn the distiicts there is 
equally a demand for engine drivers and forcmcn-crcctors, and for men capable 
of doing misccllnnoous repair and luaintonancc ivork. A committee has 
recently forwarded to tho Government of Gindins a scheme to meet this demand 
on the following lines: — 

1. That it is dc.sirahlo to c.slnhlish a sy.stom of State apprentices among 

tho onginooriii'r i.Iio]).s in the North of Madras. 

2. That, it is nccas«ary to make some provision for technical training in a 

school outside the workshops. 

3. That instruot ion he given in the school to each hoy on three days a 

week in the afternoon. 

•1. That the insiniotion ho given in Unglish, and that the hoys should 
possess such educational qualification as should onahlc them to 
hike advantage of it. 

5. That a foe should he charged to all ajiprenticos. 


P. T. Lee Chengalearoga Nalel,'ee\t Technirai and Indasti'ial luHtitute 

and Orphanage. 

131. The Institute teaches civil and mechanical engineering and generally 
jircparcs for the Oov(*rnment ti’chnical examinations. 

Civil engineering is taught uji to the suh-ovei’seer gradi*, and 25 students 
arcadmitti'd yearly, hut only ten to twelve usually jiass. 'L’he survey equipment 
consists of three liivids, three jilaue-lahlcs, three jirismalic compasses and one 
theodolite. 

The workshoji is fairly well equijipcd, hut thei-c are no laboratory n])plinncc.s 
for leaching. 

'J'hcrc is an oil engine-drivers’ class, which was transferred hy Govern- 
ment from the .School of Arts to train .students for the numerous small inimiring 
install.ntions introduced in the agric-.iltiiKil department Thc.so men go out on 
a salary of R15 a month, hut it is found the agriculturist finds this wilary a 
hc.avy item, and after two or Him* iiioiitlis one of the a orti inlelligent iiick.s up 
siifllcient knowledge to run the engine and the student is dismissed. The 
industrial part of the edueatiou given to students in weaving and carpentry 
.seemed to he, o.vcellent. 


('allege of Pnglneerittg. I\Jadras, 

132, IVc wore shown over the College by Ihc Principal, 5lr. .Tames. Tho 
classes cslai)lished .nro an engineering, an uj»])er sidionlinate and a lower subor- 
dinate class in civil engineerintr, and a ela.ss in mechanical engineering' of the 
engineer class standard. TTie latter class is just conqdeting its fir>t course for the 
tlrst time atid will shortly turn out .six men. Mr. .lamc.s nas doubtful what 
opening there would he lor the emjdoyiueiitor tlu'se men. The other clas.ses pi-e- 
pare entirely for the ]^^adras I’uhlic '^Vorks Depart menl. ID'vcimo DcjMirtmont, 
Local lioards and Munieipalitie.s. An average of 11 engineiTs, :'!1 upper 
suhordinates and .'ll loner suhordiiialcs h.av«‘ ohtainr'd ap])oinfmenls in theso 
services during the. Inst, seven years. The College is ])oorly equipped with 
lahoratories and workshops, hut there is a scheme on foot for a new enlleg*' to ho 
huilt near Guindy at a cost of 13 Jaklis, which >vhon completed .should meet 
cvol’y.dcnirtDd. 
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Messrs, OaJees & Co. 

133. We had an intervicM' wifh Mr. Oakes and Mr. Tweedy, the senoral 
manager, engineering hranchos. Mr. Tweedy was of the opinion that there was 
little opening in Madras for the teclmicallj'-cdueated Indian, but an improved 
class of mechanic was much wanted. In his opinion it was host to got a teined 
workman, and give him a technical education to suit his needs, but this was a 
difficult, if not an impossible, proposition in India. He approved of an appren- 
tice system of the improver grade, but there was little opening for these men 
in Madras. Mr. Oakes was of llie opinion that firms could do much more for the 
training of Indians if Government would give them more work. 


South India Industrial's Co., Ltd. 

134. We intcrview'cd Mr. Haji Ismail Sait, the managing director, who stated 
there wmre many openings for men with a good technical and practical train- 
ing in engineering worlcs, sugar and cement w^orks,'jute mills, rice mills, etc. 

He approved of the apprenticeship scheme, and promised to give it his sup- 
port. He also stated that there was a great difficulty in obtaining a good motor 
mechanic in Madras, and lie had offered B150 a month for a mechanic driver 
and could not get one w'ho was of any use. 


Messrs. Binny & Co., Ltd. 

135. We visited klossrs. Binuj-^ & Oo., Ltd., who are agents for cotton mills, 
the Madras Electric Supply Co., and other undertakings, and employ 
altogether about 10,000 men. We interviewed Mr. Simpson, the manager, 
Mr. Jackson, the head chemist, and Mr. St. John, the manager of thp Electric 
Supply Company. 

Mr. Simpson stated that one of the chief difficultio.s of employing techni- 
cally-trained Indians in factories was their disinclination to face tlie long hours 
of work. Discipline and regularity were as necessary in a factory as in a 
Government department, and men employed must conform to factory practices 
and. face up to the long hours. In his opinion technical institutions sJiould 
train their men to commence w'ork at G .\.M. and to work actually nine hours 
at least daily. Ho also believed in forming classes for the training of opera- 
tives engaged in factories. Pioneers of lal)our in England have mostly risen 
from the working classes. The intelligent working man who wants to get on 
knows exactly what he wants to learn. The student seldom knows what will be 
of use to kim and so spends much time in learning that which is afterwards of 
small value. In brief, Avork should go on at both ends, the educated man 
should be taught to use his hands, and the operative hai'c an opportunity of 
learning to use his head. 

Mr. Simpson also explained the system they liad started for educating the 
work-people of their mills. He .«aid tliat they were quite prepared to pay an 
instructor to teach the theory of textile ivork, but thought that as the authori- 
ties w'ere doing so much for technical education they might assist by giving 
man to take up tliis work. He would be prepared to take students on the 

apprentice system and could probably find room for .six annually 

Mr Jackson stated there was room for technically-trained students for 
bleichintr sizing and dyeing, and would consider before he could recommend the 
mills to take apprentices, as he found that men simply came for a short time 
o-ithered all the information they could about the various processes, and 
cleared off to trade with tliio information at some other mill. - 
There was a want of mechanics in the dye house, and they w'ould be glad 

^ ® ^lolin^tated^o had no difficulty in obtaining men with the roqui- 
i-«m^1pd»ew'ho Avith a little practical training soon became useful. He had 
“alton tminld .t tho Victoria Jubilee Tecbuical Mtute, 
Bombay, and he found these men .good up to a certain point ; one man was very 

St John raid he did not know wh'at employment, a highly trained 

Indian mccMnical or electrical engineer could obtain. 
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Matlyas and Southern 3Iahvatta JRailwav- 

33(5. Wo inlcrvicwccl Mr. A. 13. Strange, Chief Engineer; Mr. H. n. L. 
Prendergast,^ Electrical Engineer; and Mr. 11. G. Eauiford, Loco. Superinten- 
dent. 

With roreveneb to the training of Permanent-way Inspectors, Mi-. Strange 
staled tliat he had not heen satislied with men of tlio overseer class whom 
he had tried, Init would he glad to take one or two of tliis class provided that 
the College of Engineering, Madras, would give them a special training. 

At prcscjit they selected their men hy holding cx'aininations and had no 
difRculty in meeting the demand for permanent-way inspectors. The scheme 
proposed for training permanent-nay inspcc(or.s n as ‘outlined, and Mr. Strange 
c.ypresscd his approval of the idea, and liked the idea of being able to nominate 
hi« own men, and probably would be able to arrange for some support being 
given to the nominated students while undergoing their technical cotirso. 

^Ir. Pendergast' stated that there were a few openings for signallittcrs who 
had some electrical training and also for telegraph inspectors, but that so far as 
his Railway was concerned, they had no openings in general electrical work, 
their inslnllntion being .small. 

IMr. Bamford said that at present they trained up their own apprentices, 
but would have no objection to taking technically-trained students for their 
apprenticeship and to pay them the same rates as were paid to their own men. 


Sir Francis Sprintf, K.C.I.E., Chairman of the Port Trust, Madras. 

137. We had an interview with Sir Francis Spring, who nas of the opinion 
that there was not much hope in Madras for the establishment of industries 
rcqtiiring the cniployinent of technically trained Indians of the better classes, 
until Indians had learnt to iii'^pirc commercial confidence in each other. Tlicrc 
was little opening at present for Indians uith a high technical training in 
^ladrns, but there was a great and increasing dinnund for skilled arli.sans, such 
ns fitters, pluinbcr.s, eloctriciaus, etc., in connection with improved sanitation, 
electric entorpri.sc and motor veliiclc.s. The Eurasian, of whom in Madras there 
arc great numbers of the artisan cla'-s, is content uith small earnings, and is 
more generally tiseful than the educated Indian because of his greater freedom 
from caste rc-stiactions. But many native castclcss artisans arc c:cccllcnt and 
reliable workmen. These men, however, need the guidance at present of 
Europeans bccau.<o the educated Indians, as a clas.s, refuse to qualify themselves 
for their leadership. 

Sir Francis con.sidcrcd it wrong that the educational policy of the countiy 
should as it now is, be conducted almost wholly on litcraiy line.s. Ho did not 
believe, at this stage, in pu.shing on with tho liighcr technical education of 
mere artisans— that might come later. What was wanted now was that there 
should be available for the better classes, an allcrnalivo course of education on 
technical lines, but so designed ns not ab.solutely to cut off a youth who followed 
those lino.? from all hope of employment in the public service,' if ho should sec 
fit, later, to prefer this to a career of indasirinlism — an education which, more- 
over, should at least give him a chance, if there were any iudustriM instincts in 
him, of finding out that ho i)o.sse>-scd them. 

The weaKli of a nation lies in her inda>,trialism, and students should he 
taught to think of actual ihings and of their qualitie.s, instead of merely of 
word.s, whether voiced, ])rint<’d or written. Under tho ordinary system of 
education bestowed on India hy her rulers, it is, for the most l)arl, xcords that 
arc in question and not concrete things that can be handled, weighed, tested 
and broken. The consequence is that educated Indians, as a clacs, de.spisc and 
avoid education on indijstrial lino.s-, preferring tl)o literary education which 
leads to Government employment. Tlic result is an almost complete absence 
of indu-strial leaders of tho educated clas.s — at least in tho South. This nnist 1)0 
changed and the ehangcwill take time, but it must boaradic.al change if evevit is 
going to help the Indian educated classes to guide, direct, andgoi’cni the labour 
of mills and of factorie.s, as in the Westerji world they are directed hy the 
better educated. 
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Under present conditions in Madras, tlie young man of good familv Trim 
lias arrived at the point of choosing a preparation for a career, looks around 

and sees aU Ins older fncmls at the bar or in State or morcanlile employment! 

But he is quite out of touch ivitli industrialism, and ho totally ignores tlin 
cxistonco of the great railway workshops, the comeut works, the cotton mills 
or the glass ivories because, cxcojit for a few poorly-paid clerks, none of his own 
class arc mixed mi with them. Then if he tfiinks at all he probably concludes 
that he and his friends, however well educated technically, have next to no 
chance of finding capital for independent ventures into industrialism, heenuse 
none of the moneyed class of their oivn race has the smallest intention of 
risking money m their hands. He tlioiiglit that the carli^ germs of such com- 
mercial confidence inight perhaps he found in the Co-operative Credit Societies 
the adoption of -wliich as a jiopulnr institution had, in later years, made so 
inarvcllons an advance in the Southern I'residonoy ; hut at present rich Indians 
Avill not, at least in ^ the South, pul their money into Indian-managed in- 
dustries on a commercial scale. 

Meanwhile, williout ihcrchy nccc-ssarily excluding tlicm fium the public 
service, we ought to make availalile, for young educated men, carefully designed 
courses of niauunl training, so that those who have in them the germs of an 
industrial beat may become aware of it, before they stiffen into a life of clerical 
routine. 


JE?. P. UtoJtavUs, Esq., Municipal Engineer, Madras. 

138. Mr. lUchards stated that the Icchuically trained men he had oiiiployod, 
and who had had only lechuical training, and no cxpcrioncej were almost value- 
less ; he found them of little or no use either for indoor or outdoor work. They 
had to ho taught what to do. He also said tliat he found it always necessary to 
hold oxnminations himself for solccling his overseers, draftsmen, surveyors, and 
assistant engineers, as ho could not roly on the certificates hold. Ho lihd been 
badly misled by such certificates. Por n recent appointment ho had to make, he 
had examined 13 men selected from over 100 candidates and the ^results ivero 
most disajipointing. 

Ho said t]iat the training in sun’’cying, both for the overseers and suh- 
orcrsccrs, was insulliciont and imperfect. Nor did they as a rule with few ex- 
ceptions, know anything about such simple but esscutial^ matters as bond in 
brickwork, mortars, concretes, good and bad teak, use of boring rods and plumb- 
bobs and the usual knowledge expected of a clerk of works or overaeers^ 

Tho chief want of City and Municipal euginoers in India, as regards 
staff, were assistants with teclinical and iivaotical training in municipal engi- 
neering. Ho strongly advocated the pupiJsbip system, and jirior college fa-aimng 
on the lines of tho examinations hdd in England by tho Incorporated Associa- 
tion of Municipal and County Engineers, and by tho Institution of Municipal 

Ifc^Hiohards further added that every pupil in England, being trained to 
bo an assisl ant engineer, is sent out of doors at first ivifli a senior assistant, and, 
later by liimseH, to make actual surveys and take actual levels for works. Ho 
has to take the chief part in setting up and reading the various instrumente, 

'and he holds tho directing end of the chain hi^elf, X-Sne^f 

surveys and levels at home are done by the actual bands of junioi cnoineeis. 


and if-very important by senior assistants helped by juniors. 

A numlis not allowed to draw until he can trace properly. He then 
begins to Jpsign little works, hnd details of large works, under ^e direct con- 
fXot an enginoer. H he ia mtdligent. and « he .e^t 

^ L.n- fiio time Ills Tnimlsliin IS finished, and has Jeamt imicn. .ue goes 

at in progro^ and toe aU ptat 

JknbSine exSv^io? tunnelling, brickwnrk and concrete in aU their vanoties, 
eta;Ttc.?;anrjleraV gots°a sound idea of the ordinary every day opera- 

Tho^rSSgrSraduate is'firmly convinced that he can Ao angfhwg, 

and knows set h simple httle work, and he 

■Bill, 60 to 1, turn out an abortion. 
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The Yietorta UTillSf Cawnporc. 

139. "Il’e interviewed 3[r. Atlicrton West, the manager, who stated that 
there were many openings in which a tcchiiically-lraincd student could make 
himscir extremely useful, and if such a student came with a determination to 
succeed, and to make himself indispensable, he was in the end hound to come 
to the top. 

Jlr, TTesl .said that in every mill there was a demand for a hotter educated 
man, than could at ]irescnt he obtained, a man who would notice things which 
were not working properly, and who would he able to insist on ctriciciicy, and 
in his opinion a technically-trained man on the lines explained would ho 
most useful and wa.s wanted badly. Sucli a man could act as an intermediary 
between the manager of the depart inenl and his men, could help in any 
ditficnlties of workmen control, and would generally speaking be very useful, 
especially as an assistant to a now European overseer on account of his know- 
ledge of languages, but a student uho aspired to such a position must not 
imagine it Rvould be given to him at once, there would be many things to leam 
fir.st, and fir.st of all tlic student must learn to make himself indispensable. 

iMr. IVest also spoke of the openings u-hich must ultimately como for 
technically-trained men as blcachcr.s, sir.crs, dyers, finishers, printers, etc,, and 
thought that these subjects should be taken up. 

’;\Lr. "Vl'cst did not approve of starting a class to educate “mistrics,” his 
idea was to liavc a school in his own mill and to take young promising lads 
and edneate them, so that they might ultimately become “ mistrics he was 
going to build a school and try what could bo done, and he hoped good would 
come of it, .such a school might idliinatcly take in the best of the workmen 
but he did not propose to admit them at the start, 

Jlr. Tl’cst was strong on the point of a separate course for weaving and 
spinning and would even divide up the latter if possihlc. 

jfr, West’s opinion of Industrial .schools was that they did not and could 
not educate a workman, and that they could not help in the general scheme 
for imjirovemcnt, the mills and workshops must educate and train the work- 
men, and the technical schools will sujiply the trained man for the higher 
positions. 

Hfr. West said that the technical education of the Indian should go slowly, 
and that he should he made to understand that his cdncalion is not finished 
when he comes from the school, and that his cdncalion is vnluclc.«s to any 
employer until he has learned to a])ply his knowledge usefully. 

Jlr. West did not think it was the slightcslr use sending men to England, 
all the training needed could be given in this country,' aiul ho thought that 
sutTieicnt consideration Avas not given to the condition which Avould arise 
Avlien a number of these men were seeking emjdoymciit Avilhout success. 


Messrs. Frisson ( «0 Co., Cotniporc. 

IdO. This linn employs a number of men of the overecer and suh-ovci'scer 
class, to superintend work on building contracts, ole. ^ • 

' Wo found on enquiry they experienced considenahlo dillicnlty, in obtain- 
ing a good class of man for tins work, and generally haA'o to get a man from 
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the Public VTorlcs Dciiartment semce, and induce bim to take'uu flioir worl- 
. by ofEering double pay. ' i ' ^ 

They complained that the best men ivere all given Governmentap oi nt- 
ments, and that private firms lilce themselves had to take any men -who iverc 
left out of this service. 

This -was, from their point of vievr, an unsatisfactory arrangement, and 
prevented them from getting men suitable for their ivork,- as a result of this 
they had imported men from Germany and often found them unsuitable when 
they got them. 

They^ also experience great difficulty, even -when offering high wages; 
in obtaining the services of a good class of draftsmen, i.e., men who not only 
can make a clean drewin^ but also Icnow' something of architecture and the 
constructive xiart of a building or can freely work from rough sketches. 

They consider natives of a high (like University or Polyteehnic) educa- 
tion unsuitable for engineering firms wffio work on commercial principles, but 
need men with practical and some theoretical knowledge and of honest charac- 
ter, who are ready to jiut their shoulder to the wheel and do-not shrink from any 
rough -vt'ork as so-called native gentlemen invariably do. If Indian technical 
schools can produce such men, ^hey will always find ready and lucrative 
employment. '■ 


Mr. L. A, Far Jeer, Inspector of Factories, United Frovinces. 

141. Mr. Parker explained that under the Act in force there wore four 
grades of examinations for engineers, viz., first and second class engineers, and 
first and second class engine drivers. 

The mechanical apprentices irom Boorkee all went fo? the engineer certi- 
ficates in the end, and would not take np posts as engine drivers on the very 
low salaries offered. There was no proper training of a technical character 
in this province for the lower grades of engine drivers, who got their training 
usually in a most unsatisfactoiy manner as coolies, or firemen, in the engine 
houses of mills or factories. 

The certificates of training these men produced were often open to grave 
suspicion. There were about 140 ginning factories- in the provinces, wbiob 
only run for 4 or 6 months each year, and the employers mvariably took the 
cheapest man they could get irrespective of the grade of his certificates. _ They 
would not pay for trained firemen, hut prefeiTcd to use coolies, and the instal- 
lations in these factories were in a most inefficient state for this reason. 

Till employers were educated to understand that a good engineer meant 
efficient "working, and a saving in running costs, this state of things would 
continue, and at present there was little chance of remunerative employment 
for a properly trained engineer outside the big mills and factories. 


Cawnpore Cotton Mills, lA/nnAted. 

142. We interviewed Mr. D. Dime, the manager, ufio stated that ho had 
four apprentices who had been technically trained, and found thorn aU right 

up 3 omplaint was that these men all 

and wanted to he placed on an entirely different footing to othci apprentices. 
They were generally speaking irregular in attendance and took leave 

^vhen^erthey^tho-^ht fi^^^^^ good might bo done ® .f 

the " mistries, ” hut thought they would not tap much advanta 5 ,o of it. 

The men in the miUs ivcre paid on production, and it would mean a loss 
in ;Nvages if a man wont to a school during worlang -hours, and a night school 

stated^&*w^tl continue to take apprcnliecs and give all the 
assistance he could io technical education. 
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INTERVIEWS WITH EMPLOYERS OF LABOUR, ETC. 

iircssj’s. liet/fj) SufTierland Jb Co.f Cawvpore. 

143. TTcIind an interview witli Ifr. A. D. Pickfortl, Begg, Sutherland & 
Co.; ]\Ir. J. McGlaslinn, Cawnporc Sugar "Works; Mr. P. G. Moore, Indian 
Eleciric Supply and Traction Co. ; and Mr. A. P. Curtis, Indian Electric Supply 
and Traction Co. 

TIio Electric Supply Company were taking apprentices from the mechani- 
cal ai>prcntiec class, Boorkec. Their chief difficulty was, that these men, after 
obtaining a little cxiiericnoc with them, were ready to leave and take up any 
job whicli offered an increase of salary. They usually worked well and made 
themscli’cs useful, but if placed under an agreement with a rising salary, after 
doing well for a year or two, they began to slack off. The salaries offered 
wore, however, nothing like those paid to similar men in Calcutta, where they 
coinmandcd lllOO upwards. The salaries paid in CawniToro are nothing like 
this, and Ibis fact may account for apprentices desiring to move to where higher 
salaries arc paid. 

Mr. McGlasban was strongly of the opinion that the class of mistrics and 
fitters wanted imjiroving. In the old days in Cawni)ore, the Em'opean engineer 
had to work himself, and train bis own men personally, and produced a I’cally 
good class of fitters. This was seldom done now, and the Indian had not the 
chance of seeing his superior working, and of being trained in thesamo manner. 

Mr. McGIashan was of tlic opinion that technical afternoon or evening 
classes would bo of advantage for this type of man, but though his firm would 
permit their men to attend, it was fairly certain that the muls would not do 
so, so the suggestion was not practicable. 

The stall of the enterprises controlled by Begg, Sutherland & Co., however, 
quite realized the difficulties the authorities of technical institutions had to 
deal with, and the inherent inajitit tide of the Indian for industrial work, and 
were willing to help on the efforts being made, to the best of their power, by 
taking apprentices and looking after tUch training. 


The JEIffin SIlUs Co., Limited. Note by the Secretary, 

1-J 1'. I am duly in receipt of your letter of the 7 tli instant , enclosing a copy 
of notes taken at ourrccent interview, and have to say that in the main they 
correctly convey the vicAv.s we hold, and endeavoured to express to you. I 
should like, however, to take the opportunity of enlarging on what I said, and 
I might remark that Sir. I'^crnon is also in agreement with me in what I am 
now writing. 

The class of young men which the Thomason College is now recruiting 
appeal’s to us to be totally unsuiled to the needs of European millowners and 
managers. These young men arc usually members of families of the Indian 
gentry, and as such’ arc not altogether to bo blamed for disliking the only class 
of work which wo would be jircparcd to offer them as a start. "Wo can obtain 
Iho services of English managers, spinners, weavers, lilloi's, engineers, etc., 
etc., members of the class which has produced workers in these trades for 
generations, and wlio not only have a certain amount of theoretical knowledge 
but Jiavc what is far more important, pmclical knowledge, at their disposal. 
I hardly think I need enl’jrgc ujion the fact that so long as ivo can obtain the 
services of this class, it would be merely an cxiiensivo experiment in 
philanthroiiy to replace them with Indians in the hope of achieving in one 
generation what it has taken at least a hundred yoar.s to do in England. Wo 
expect our overlookers and managers to bo prepared at any time to take off 
their coats and remedy anything that may be wrong, with their own hands, 
equally as much ns wo expect them to bo able to explain at once to the 
work-people ilic nntm’o of any defect which may exist in tlio machinery under 

their charge. , i r n 

Wo do not doubt that many of tho young men turned out at Boorkco are fmly 
qualificd’for tho latter work, a knowlcdgo of which can be acquired theoretically ; 
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bnt it hns not heon oiir oxpericnco that llicy aro qualified for tlie former T 
quite understand llmt tins latter knowledge can only be acquired in a mill 
woriving commercially, and ns I explained, wo arc always willing to lalio in 
a few of llicso joulhs and give them tho opportunity of acquiring 
practical knowledge tvIucIi wo consider to be essential, but our oxpenonco 
1ms boon that they aro not wdlmg to take up this side of the profession scriouslv. 
W 0 hare hml some 0 or 8 of them in llic past, and none of Ihcin have Imensatis^ 
lactory, oumg entirely to the fact that they come here expecting to have a ioli 

*^0 Ibnt occupied hy our fully qualified European 
stau, with none of the responsibilities above referred to. ^ 

. I should like to repeat once more that in my opinion it is impossible to 
1 generation either as textile experts or engineers (it is 

difficult enough to train them as mill workers), and for this reason I mpeat 
my suggestion that tho most likely way of finding suiiablc students for the 
courses which the College offer would he to start schools for- the children of 
persons ah-cady cinploj'cd as mill hands in a place like Cawnpore, whore there 
IS a class of hereditary mill workers growing up and noiv in tlio third and fourth 
generation. A selectiou of the most promising should bo made from amongst 
these for furihei’ education at lloorkcc, hut I strongly deprecate giving any 
such 3 'ouths an expensive western education at present. If it is tho u-ish and 
intention of Government to assist millowncrs in this country by j'lroviding them 
uith knowledgeable young men, it appears to me this is the hc.st class to start 
upon, but if it is merely tlic wish of the Government to attempt to find careers 
for young men of good position who otherwise have no career available, I fear 
that in the majority of instances the class -which falls under this heading ■will 
never turn, into suitable rcor nils for European owned and managed mills. I 
do not think that any apprcciablo number of, what for tho want of a better 
word, I must describe as hcrcditaiy gentry, are to he found in the ranks of tho 
managers and overlookers in tho mills in Lanca.shirc, and I can see no reason 
to suppose that tlic gentry of this country would lake to manufacturingipursuits 
any moro readily than those in England. , 

I confirm our remarks as regards dyers, and would like to say that I 
consider they apply equally to any other trade. 


Tlie above remarks apply with oven greater force to students who have 
been sent to Europe to complete their training. Such young men should not 
be led to expect to como back -with an extensive list of degrees and notliing else 
to recommend them, and on the strength of these oiili/, demand a position 
equal in pay and authority to those occupied hy Europeans or Indians who 
have tho far more useful qualification of practical Icnowledge of their work, not 
to speak of the confidence of those undor them, and the ability to manage their 
labour. i 


' TJie Muir Mills Co.) Lfl., Catvnpore. 

146. We interviewed the Secretary, Mr. S. H. Ball, and Mr. A. Holden, 
the Manager. 

Mr. Holden’s opinion of tho teobnically trained Indian was that ho gene- 
rally had too big ideas and would not work, hut he had met with a number of 
men who had turned out really well, and he had thought that although the 
material to he educated was not of a very satisfactory character there was 
no need for the Educational authorities jo feel discouraged. A better choice 
of students would eliminate most of the difliculties. , 

He said that the technically trained Indian^ starting life in_ a miU/had 
tremendous difficulties to face, long hours, cotton sickness, and continual opposi- 
tion from the uneducated men in minor authority. - : 

. Mr. Holden approved of a scheme of apprenticeship for students ; he said 
afternoon" classes might be successful/ and tlica-ewns no doubt they would do 
good if a suitable scheme could he arranged. 
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The ITathras UTills. 

f 11 ^ inici’viCT' at -wliicli Mv. J. Cullen, ilic mnnagev, and the 

wllowin" gcntlcmwi who arc the owners of these mills ■n’orc present ; — ^Lala 
narchnndass, Lain Pursholam Dass, Lala Eamadyal, Lala Moti Ram, Lala 
Pyaro Lai and Mr. I. M. Laiv.con. 

• gcnHcmcn were all of the opinion that it ivas no use giving tech- 

nical education to men of high social position. Such men would not work, and 
It nouiu ho hot ter to lake lower class men, even if their education was 
of a lower standard, as thej* "would turn out the host workers in the long run. 

Mr. Cullen was in favour of an apprentice scheme, and would give it his 
support, aud^lic felt sure that it avouH give good results. Mr. Lawson also said 
he Avould assist as far as possible. ^ It was pointed out to the Indian gentlemen 
present ^that it was on their application the classes for the sons of millowncrs 
and capitalists was started at Itoorkec, and that so far no students had availed 
themselves of the classes. 

1 ho opinion now obtained was that these men would not send their sons 
and relations, and that they ivould not as a rule work in the way which is neces- 
sary, even if they wore sent. 

TJicy considered that (he time for high or advanced technical training had 
not yet come for the Indian and that it often puts wrong ideas into the minds 
of the hoys, who as a rule get onlircly out of control of their parents. 


6// Tudlau MlUotnievs of JIafhras City named above. 

_]‘J7. Il'ilh reference to our intcn’icw at llatliras, we heg to say that in our 
opinion, the majorily of the millowncrs will not prefer to send their sons or 
relatives to the Technical College, as they do not like to nork with ordinary 
lahourcns. 

The hoys of moderate I’osilions, that is of middle class people, should ho 
entered in the College, after they have taken reasonable education in tho high 
school, so that (hey may he able to uiulor.'-tand English suificient for their 
course. 

IVc think such hoys will turn out good workmen after some time. 


Jlfcssj’s A. John & Co,, Agra. 

US. At this interview Mr. John Imd kindly arranged for Ids general 
^lanagcr, IMr. Scott, the Engineer, Mr. Thorulcy, and the Mill Manager, 
!Mr. 'Wilham to he present, 

Thece gentlemen wore all in sympathy Avith technical education for Indians, 
and promi'-cd their support in any way in which it Avould he useful, and. they 
would he glad to liavc these men in (heir mills, engine moms, u orkshops, and to 
give them every ojijiortunity, provided they ivere ivilling to "work on equal 
terms Avith other Avorkmcn employed and did not.c.'cpect to ho put in jiositions of 
authority. Once they had gone through (heir practlcJil training, their tech- 
nical knowledge should undoubtedly enable (hem to obtain bettor positions 
and liigher Avage.s, 

In referring to the generally exp«*.sscd opinion that tho educated 
Indian dislikes Avorking Avith his hands or doing any dirty Avork, Sir.' John 
stated (hat this defect did not exist in the Indian alone but that Europeans 
brought up in this country Avoro sometimes equally had. 

Jlr. John thought it Avouldbo useless to start advanced classes for (ho sou 
of cajiitalLsts, ole., or in fact to lake up any very adA’anoed AVork at all, and in his 
opinion (hero Avcrc no posts open for Indians aa'Iio had taken an engineerings 
course’ of tho Univcr.sily standard, and he iiensonally could not employ such 
men. 
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The Jicngdl and North V'estern Jiailivayt (}ora1:j)'iu'. 

14'9. "Wo had an inioryiew with tlio Agent, Mr. E. A. Neville, at which 
Mr. "W. J. I'urnbull, the Oliicf Engineer, Mr. W. Longmuir, Locomotive Super- 
intendent, and ^Ir. J. B. Silver, Deputy Locomotive Suj)orintondent, were 
present. 

'pierc do not appear to bo many openings for technically trained Indians 
in this Kaihvay except as drafismon. 'J’ho general opinion was that pure work- 
men were wanted, and their great difficulty was that they could not get enough; 
they did not think a night school for tlicir men would bo likely to do much 
good, and at present they could not got cnongli uneducated labour to be able to 
insist on education. 'J hey would be willing to take technical apprentices and 
thought it likely they would prove useful. 

With regard to permanent- way inspectors it was admitted that their 
2 )rcscnt method of training was not all that could be desired, and the scheme 
of education as proposed by Jlr. JoUett they thought w'as suitable,* but they 
thought it doubtful if they sent ai)])rcntices to bo trained on Uicsc lin&s, if it 
would pay them, as such apiwcnliccs would probably, on comidetion of their 
course of training, leave them to join any other raihvay who might offer 
higher wages. 


Owlh and, SoJiiUchand Sailway Company, Luchnow. 

150. We had an interview with the authorities of this Eadw'ay, at which 
were iireseut : — Colonel Cowic, 11.E., Manager ; Mr. 0. S. Ronme^ Chief 
Engineer ; Mr. T. Gregson, Locomotive Superintendent ; and Mr. H. E. Rose, 

Signal Engineer. . i i 

The general sclicnio for training permanont-way inspectors was oxplainca 
and was apjiroved of generally. Mr. llcnnielc stated the difficulty oxpcnenced 
ivas not so much tho technical education of ajuu'cnticc pormanent-way inspec- 
tors as in finding some suitable method of giving them iiractical training. J.he 
practical training given under permanent- wa}' inspectors was not satisfactory. 
The men might he quite good at their work, hut unahle to teach others. 

Mr. Gi'egson said that they had no technical classes for Indian ivorkmcn, 
and in referring to tho Lucknow' Industrial school, ho stated that it had proved 
of no help ivliatevor to them. He would ho glad to take technically trained 
students for thoir apprenticeship. 

Mr. Rose stated that ho badly wanted men for signal onguieors and for 
truiu liglitiug purposes* but tlio men of tho inclustria-l school did not a25pear to 
have the requisite training to ho of any use to him. 


Cmvnpore Woollen 3Iills. 

' 151 -Wo had an interview with Sir Alexander MoEohert, who stated ho had 

had several apprentices from Roorkee and had found the ^ aT^lv harS 
dfsplayed was an excellent feature. H men’ would ^ ^ 

two vp-iTs’ armrenticeship in mills after their technical courses, obeying afi rmes 
' i n S hZs ho thouS iWould show they possessed grit and he woMd be glad 

^ alhthese^mou must aim at making themselves 

n Bfililp to their emulovers. There were not many positions in his mill for 
Which is published on our oivn responsibility.) 


» See page 70,- 
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Delhi Tvamwaya and Jilectvic Xaghthu/ Company. 

152. Wc had au intendow with Mr. J. G. Griffin, tho !\[anagcr. He stated 
ho Jiad had a mimber of apprentices from the lloorkco lilochanical Apiirentice 
Clflss, IVIost of tlie^ ho liacl fouud were c^ccollcni in a way and had done 
well. Tho only point was that on the completion of their aiipronticcship 
they at ojicc wanted positions of responsibility and were not prepared to ac- 
cept salaries of R30 a month.' They were still too young for positions of 
TCsponsiiiility and could not control Inhour. There was a great demand for 
good artisans and they were vciy hard to gel. Ho was always prepared 
to take apprentices in Lis works. 


Gauesh li'lottr Mills, Delhi. 

153. Wo had an iiitcrncw with Mr. C. R. Goodwin, the Manager. Sc 
stated _ tliat their business was more or less a specialised industry and there was 
very little room for tcchnicallj' trained Indians unless they could ho specially 
trained, except in the engine room. lie wanted educated Indians in the mills, 
hut the only posts available carried about EGO to RlOO a mouth, klost Indians 
who sent their relatives to the mills, sent them with a view to drawing salaries 
and not to work, though ho had had two brilliant exceptions in men who had 
been U'aincd in the mill, worked hal’d and were now in responsible positions. 


Delhi Cotton ami General Mills. 

151. We iulcrviowcd Mr. Sri Ham, tho Secretary, and Mr. K. K, Aptc, tho 
Engineer. 

Mr. Sri Earn considered Textile Classes should lie started in the neigh- 
bourhood of mills, but recognised the difficulties in doing so in the "Dnited 
Provinces. Tlie rnen required in the Textile inditstry were not, in his opinion, 
men recruited from the " gentry ” hut from the sons of mistrios who would 
really work hard with their hands. Tlic mills were prepared to take appren- 
tices if they would work. It is noticeable that the Iilanager G. D. Asser and 
the Engineer K. K. Aptc were both originally trained at tlic Eomoay Technical 
Institute. 


ITote hy the Manager of the Delhi Cloth anil General Mills Company. 

105. I have the honour to acknowledge receipt of your loiter No. 230, dated 
}n7, with notes taken by you at an inten'ic'wwbich you luid 171111 klr. Sri Ham 
and Mr. K. K. Aplo. 1 read the above notes and I find that they could not 
make it vciy clear what they wanted to say. 

They wanted to show that the persons .recruited from the gently bo not 
^ven certificates unless they join in tho mills at least for two years and practi- 
cally do tho work with their own hands because after coming out from tho 
Technical Institute they, being the sons of rich men, do not like to work with 
their own hands. 

Tho sons of mistries after passing tho JIatrioulation if takmi in the Tech- 
nical Institute will turn out to be Letter qualilicd men. than tho former, ns 
they will have no hesitation in doing the work wiih their own hands. The 
other remarks as stated are correct. 


1 Sea 
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repout on technical education enquiry. 


Krishna Mills, Delhi. 

m. t' E? bS.*'’ “eUn, aal 

They sUitcd that tlio great difficulty with men trained at teclinical msti- 
talcs Avas to get them to take off tlioir coats andn'ork. They Lad bad one 
first-class man from Jiombay, Lloti Ram. 

Mr. Mehta considered there -vvas no opening for men of a high class 
university type of training except as consulting Engineers, and they could only 
possibly carry out such ivork after long and varied practical experience. The 
men required in the textile industry irerc men recruited from the lower classes 
and educated up to about the middle standard — men who were accustomed to 
liavd irork by tradition and had not been spoilt by too high education. The 
mill would take in apprentices when required. 


llonooman and Mahadeo Mills, Delhi. 

157. The Manager being absent wc interviewed the weaving master, 
Mr.^ A. P. IVadia. He was of opinion that unless men educated at technical 
institutes were willing to work on low salaries at practical work for some years to 
gain practice experience, they were useless. They had great trouble in Delhi in 
obtaining both skilled and unskilled labour, and would be quite prepared to 
take apprentices. 


The P. TV. D. Central TVorJes, Amritsar. 

168. Mr. John Ashford, the Superintendent, was interviewed and explained 
the character of work and type of men ho demanded. He was strongly in 
favour of technical education on proper lines and would assist by taking > 
apprentices. 

hir. Ashford thought that technical education should only be canied out 
by really practical men who had also commercial experience, and that whatever 
was spent in education of this character it would be justified if it produced 
only one “ Watt ” or " Stephenson. ” 

He had had technically trained men at various times and was generally 
speaking satisfied with them ; his present workshop foreman was educated at 
the Victoria Jubilee Technical Institute, Bombay, and was a good example of 
a man trained in India. 

The engineer in charge of the electric power plant was a Roorkee student, 
and he was also satisfactory. 

Some men that he had tried imagined that their technical college training 
had converted them into superior beings who should not be required to work but 
merely to look on and direct others to do the work. Such " black-coated ” 
individuals were of little use, and all students in technical colleges should be 
led to understand that then' use is to work with then* hands until such times 
as they have practically proved themselves capable men. 


' The Amritsar Cotton and Spinning Co., Aanritsar. 

159. Mr. Devi Ditta Mall, -the £ngineer-and Manage^ was intemewed. 
He said he would bo glad to employ technically trained In^an apprenfaces in 
the miU provided that his Directors did not raise any objection, and Jie lelt sure 
thev would not. He stated that he wanted better trained men in ffie mill and 
at present could not get them. As a practical man he felt siure that it wolild^ 
be a distinct benefit for students to have some practical experience before any 
certificate was granted ; it would enable the authorities to weed out the men 
who would not work, and those that did work would gain much experience and 

® Directors aoree to take technically trained Indian apprentices in the 

mill but as “ unpaid apprentices. ” (This w the only case we have met where 
employers are unwilling to pay apprentices.) 



INTERVIEWS WITH EMPLOYERS OF LABOUR, ETC. 


69 


The North Western SailwaU) TaTiore. 

\ 

160. At this interview the following gentlemen were present: — Sir H. P. 
Burt, K.C.I.E., General Manager; Mr. A. Rowland, Chief Engineer ; Mr. I. H. 
Smiley, Carriage and "Wagon Superintendent ; Mr. B.. K. Biernacki, Locomotive 
Superintendent ; and Mr. L. M. Dickens, Electrical Engineer. 

Mr. Biernacki said the North Western Railway had a technical school at 
Lahore for the European and Eiu’asian apprentices working in the Locomo- 
tive shops, hut none for the Indian apprentices. One difficulty was that many 
' of the lads attending the technical school had not received a sufficiently good 
general education to get the full heneflt from theu’ technical instruction. Steps 
were now being taken which it was hoped would tend to remedy this. He was 
a strong believer in the benefit of sound technical education and would like to 
see the Indian Apprentices get the heneflt of it also. But the difficulty in 
regard to defective preliminary (general) education was even greater in the case 
of Indian than in the case of European lads. The only educated Indians 
they could get at present did notbelong to the artizan class, and as a rule 
only Indians of the artizan class made competent mechanics. Technical instruc- 
tion given in conjunction with a complete practical training was of decided 
value ; hut technical instruction given by itself, or with a mere knowledge of 
the handling of tools, was useless. Employers paid men for what they can do, 
not for what they hioio. He was of opinion that industrial schools were 
useless for training mechanics — ^in fact he attributed the discrediting of techni- 
cal education in many parts of the world entirely to the attempt to train men 
in schools and colleges where really practical work was not done. Three things 
Avere necessary to make superior mechanics (1) a good preliminary (general) 
education, (2) a sound special (technical) education, (3) a full practical train- 
ing, and tlieij must all go together. There was a wide demand for superior 
mechanics, and such men could obtain employment at good rates anywhere ; but 
no one wanted the “ technically trained ” men who cannot do practical work. 
He would bo glad to do anything he could to encourage sound technical educa- 
tion, and would accept young men foom Technical Institutes, if they were 
men of the right stamp and would work, but they must serve their full appren- 
ticeship in the workshops. , 

Mr. Rowland said that the North IFestern Railway recruited Permanent- 
way Inspectors from their own apprentices. The apprentices were generally the 
sons of old employes of the Railivay and had to produce certificates of certain 
educational qualifications before being accepted. They entered into an agree- 
ment to serve four years apprenticeship dming which time they were paid subsis- 
tence allowance. Eor the first two years they were trained in out-door P ermanent- 
way work under a qualified Permanent- way Inspector. At the end of this 
time they had to pass an examination in the duties of a Permanent-way In- 
spector (theoretical and practical), organizing labour, Hindustani, Rules and 
Regulations, etc. During the third year they were trained in office work 
connected with the duties of a Permanent-way Inspector ; during the fomth 
in interlocking, signal work, and points and crossings, and, if qualified, they 
were put in charge of a length of line under a Permanent-way Inspector. 
' At the end of the fourth year, if qualified, they were appointed as Permanent- 
wav Inspectors if vacancies existed. In many instances the Inspectors 
Avere incapable of instructing the apprentices properly and the result was not aU 
that could be desired. He thought that theoretical training was most necessaiy, 
was of opinion that if the men were selected from the artizan class, they would 
give better results. Very few Indians were employed as Permanent-way 


^Mr. Dickens said that he had a few openings for “ iwactol armatmo 
winders” only, and the wages paid to these men would be H2 per day. 
Regarding men for looking after telephones, bolls, fans, motors, etc., his own, 

trained men had proved the best. -,ii, , 

Q'he Si”'nal Engineer atos not present, but Mr. Rowland^ staled he kncAV 

tlie requiromdnts of this department and that there Ai’as an opening for appren- 
tices of the “ improver” type, a certain number of Avhom had yearly been taken 
from the Mechanical Apprentice class at Roorkee. 

AVo nl«o had interviews with IlarkiBlwn Lnl & Co. .ind Mclti Rum & Co., tut llic reports ot ttMo 
inlcn’iowa hi»vc not been conftnnecj np to date. 
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Note (I'y Mr. 3S. F. Sanders^ 3!li.X.C.!E.j Qhief Bmpal-Nttppw^ 

Railtvay. 


1. — Permanent-way Staff. 


161. The present system under which apprentices for Permanent-way aro 
trained on the Bengal-Nagpur Railway is as follows : — ^Emopean or Eurasian 
lads between the ages of 16 and 20 who hare passed an examination equiralont 
to the 6th Standard of the Government Educational Code are placed under the 
orders of a Permanent-Avay Inspector to learn the ivork in a practical ivay and 
receive such instruction from him as he is capable of giving. They are required 
to produce certificates of character and the children of respectable parents are 
selected. They receive a subsistence alloivance of B20 por mensem for the 
first year, B30 for tlie second, and B40 for the third, and aro not allov'cd 
free quarters. They are examined annually. 

This system lias proved, most unsatisJactory for tine following reasons : 


(o) 


(J>) 

( 0 ) 


The Permanent-way Inspectors under ivhom they are qilaced aro not 
always of a class or character which marks them as desh-ahle 
instructors of young boys, and they do not in all cases show much 
interest in training the lads under them. 

The hoys are very insufficiently educated before being taken on and 
have no opportunities of improving their education during the 
course of training. 


The moral atmosphere in which a young hoy finds liimself living as 
best he may, ivithout quarters, at out-of-the-way places, on an 
allowance insufficient to support him and without home discipline 
is in. itself most undesirable. When to this is added the example 
of a had class of Permanent-way Inspector, it cannot be wondered 
that some of tire most promising hoys turn out absolute wasters. 
This is partly the fault of the system and partly due to the parent^ 
Avho expect their sons to maintain themselves rcspectab^^^ 
allowance Avhich is reaUy only intended to assist ton aids their 


supijort. 


(f7) The technical training is of the naMa of in. 

under ivhom the hoys are placed "vo 

structing them in anything beyond the mere packm^ of the load. 

to too „a 


Avhich they serve. 

To attain this end it is 
character, and next Avhat it is 


dosiroblc fii-st to consider boiv to train tho hoy’s 
necessary for him to knoir. 
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"Witli regal’d to the former it I think, be generally recognised that 
the ordinary hoy requires home disdpline and influence coupled with a strict 
separation from had company until he has at least reached the age of 19 years, 
■when he may for the first time be allowed to shift for himself, his character 
having been formed. These conditions can only he obtained by keeping the 
boys in a home or school where they are carefully looked after by respectable 
and competent persons. If therefore the Kailway Company are to train up 
young boys eflBciently they must provide a boardmg-house, and a competent 
house-master at the place where they are to be trained. 

The next question is what should their training be ? 

A'Permanent-way Inspector is required — 


(a) 

(i) 

(o) 

(d) 


To supervise and lay out the Permanent-way, induing points and 
crossings, and he should be competent to use his intelligence in 
dealing with special and difficult problems connected therewith. 

He must be capable of constructing buildings, including bribes and 
culverts, and of devising and carrying out temporary means of 
restoring traffic in case of washaways and other accidents. 

He must be able to undertake the maintenance of signals and of 
pumps and sometimes of engines. 

To be efficient he should have been trained in the following 
subjects : — 

(1) Blacksmith’s, fitter’s and carpenter’s work. 

(2) Building construction. 

(3) Mensuration, 

(4) Trigonometry sufficient for the laying out of curves. 

(5) Dravnng and taking dimensioned sketches. 

(6) The use of surveying instruments. 

(7) The keeping of accounts and preparation of returns. 

(8) The theory and practice of permanent- way laying and mam- 

(9) The general principles of mechanics and strength of materials. 

These subjects cannot be taught on a Raihray ivitbout a special staff. 

Some Railway Administrations have made an effort to sup^y as mucli 
of this training as is possible without employing an educational staff. 

The Oudh and Rohilkhand Railway make the boys work raccKsively m 
tlip Workshops, the Drawing Office imder the Inspector of Works, in tno 
SeeS^e SinSr’s OfficeT and finally under a selected Permanent-way 

Insp^r, geographical advantages in that the works and offices named 

are jjot obtain on the Bongal-Nagpm R^way, and in 

order to carry out fcch a scheme it would be necessa^ either ^ 
several boardim'-houses in different places or to let the boys shift for them 
selves when not actually at work with the probabihty that concurrently _wi^ 
their technical training they would receive the very worst moral training 

'“^Sh being the conditions, the question presents itedf wheth« it is not 
a mistake for Railways to undertake this work at all, and whether it could not 
be done far better by^ the recognised Educational estabhshmente havmg whole- 

time staffs whose specialiiy it is to train and control young lads. _ 

Sibpicffiiege is at onr doors. It has alrea^' a n^ excellent curric^^ 
for teaining Ov^seers for the Public Works Department, and the suhjeots 

taught are almost identical with what we require. 

'’All that is necessary is that in the fifth year boys should he encoiiraged to 
specialise in the subjects^ immediately connected with the duties of a Permanc^- 
W 1 -? SuSor that they should he mven faciHties by Railway Admimstrations 
to become acquainted practically udth the method gS? "^be 

wks^such L relaying remodelling sta on 

encoiu-aged to learn their profession practically by working uith their hands, 
putting together, and laying cross-overs and packing the road. 
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The danger of employing college-trained lads is that they may consider 
themselves above the manual details ■which it is so necessary for a Pcrmancnt- 
•way Inspector to master himself before he can train his men. 

Ho hoy "will he on the road to become a good Permanent-way Inspector 
until he has got over false ideas of thb Mndi and they must all be taught from 
the first that it is as necessary for them to master the manual portion of their 
profession as the theoretical part •\7hich rrill enable them to carry it out intelli- 
gently. 

The x>rospects -which are open to a well-trained Permanent-way Stall 
should attract the best men who will have oppoi^unities of starting as Juaior 
Assistant Inspectors on fiSO, and of rising to 1st grade Inspectors on fiSaO. 
The Bengal-Hagpur Railway could employ at least tiireo properly qualified lads 
annually on these 'terms and frequently the vacancies •u'ill be six or more. 

'if the lads’ so trained turn out well there -will probably be a large demand 
for them on other railways. 


n. — Signal Apphentices. 

Having dealt very fuUy -with the training of Permanent- way Apprentices 
it is not necessary to enter into such detail -with regard to Signal Apprentices. 

1. Their training should be that of the Mechanical Overseer class, special 
care being taken to instil in-to their minds the necessity of extreme acomucy. 
They should he accustomed to make, erect and adjust the component parts of 
both mechanical and electrical interlocking installations. 

2. Their sta-faus will be parallel 'to that Of the Permanent-way Staff, and the 
opening to qualified Signal Inspectors is very \vido, because while nearly all 
Indian Railways are adopting interlocked signals, staff ti-ained to erect and 
maintain them hardly exists in India. 


III. — Block Instrument Mistries. 

1. A third class of Railway employd that could be w'ell and efficiently 
trained at Sibpur is the Block Instrument Mislri. 

2. The College already has Misiai classes, and what is required for the 
nhovc purpose is a thoroughly intelligent and careful Electrical mistri who has 
^ccial knowledge of the Electrical Block Instruments in general use in 
India. 

3. TTith the general introduction of Electrical Block Instruments through- 
out India the openings for this class of men are extremely good. 

4. The range of pay -will probably bo from about R50 to R130. 


Jfofe hy Mr. M. JeVet, Chief Engineer, Ecngn1-7>ragpur EaiTway. 

102. I send you herewith a copy of the note in question (Mr. S.inders’). 
I quite agree with G (<7), hut would add a 10th item, namely, " tlio jirinciplcs of 
Signalling including Interlocking.” 

The paragraph II, Signal Apprentices, does not quite apply now. Vi'e 
now make our Permaneiit--»Tay Impcctors rc-sponsihlc for the maintenance of all 
V the Signalling on their section, so it is neccs-sarj* lhal they .<-honld be familiar 
with the principles of Signalling to start with, and .suhscqncnJly m'th tlie 
details of the construction of tho Signalling in their charge. 

I abo send you a note dra-wn up at my rcqne';!. and with which I agi-oo, hv 
Mr. Tavlor, our ‘Deputy Chief Engineer, and one hy our Dbtriet Engineer 
Signals*. I have approved of the latter aho. You will .see that flip list of 
suhiccis in Taylor’s note is that appearing in Ifr. .Sander-.* note, para-*„p]i 
0 (rf), with the addition of the item rc Sign.alling. ^ ^ 
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Note hy Mr. W. F. Taylor, Deputy Chief Engineer, Bengal-Nagxnir 

Hallway. 

163. The following is a list of the number of Permanent-wav Staff 
employed on this line ^ 



Kuoibcr 

BaDcfcioned. 

Xamber 
cmploj'cd at 
present. 

Pay. 


• 


K 

Permanent-wa}' Inspectors, 1st grade 

7 

5 

300—350 

Ditto ilnd „ ... 

7 

4 

225—300 

Ditto fil'd „ ... 


16 

180—260 

Ditto 4tb „ ... 

• • • 

28 

100—175 

Sub-Permanent-wiiy Inspectors .... 


54 

40—100 

Apprentice Permanent-way Inspectors, 1st year 

24 

13 

20 

Ditto 2nd „ 

»• • 

• •• 

30 

Ditto 3rd „ 


... 

40 


Ifofe. — Tlio number of Indian apprentices is limited to 6 at one time, tbe rest being either European or Eurasian. 

In one or two exceptional cases, such as boys taken from St. Andrew’s 
Homes, who have no parents to assist them, apprentices have been granted 
il40 per month to commence with. 

The present practice on this railway in appointing apprentices who worl 
and are trained under the Permanent-way Inspectors, is to give preference to 
sons of employes of good character who are working in the railway. 

They must be between 17 and 20 years of age, have passed the 6th 
Standard, have a good school character and produce a medical certificate of 
sound physique. This practice has not turned out to be a good one, as although 
in some cases they do pick up a good practical experience of Permanent- way 
work from the Permanent-way Inspectors they are placed under, in very few 
instances have they any opportunity of acquiring the theoretical knowledge 
they should have to eventually rise to (he top grades in the Permanent-way 
Staff. 

Seing scattered all over the line under various Permanent-way Inspectors 
they have no opportunity of attending night Technical Schools as the Locomo- 
tive Department apprentices have. 

We should eventually have a much better Permanent-way Staff if we could 
obtain suitable young men who have had a certain amount of theoretical and 
practical training in a Government Technical College. 

I would suggest, that if they could be obtained after they have been 
through a course of say three years, and passed the Sub-Overseer’s, or better 
still the Overseer’s examinations, and in addition pass through a special Perma- 
nent-way class, and so obtain the theoretical knowledge that the Permanent-way 
Staff should have, they would then have a sufficient knowledge with say one 
year’s practical training under a good Permanent-way Inspector, and a short 
course of instruction under a Signal Inspector to make a far better qualified 
Sub-Permanent-way Inspector than those we now obtain through our own 
apprentices. Men trained in this way would rise much quicker to the higher 
grades of Permanent-way Inspector than the present men we employ have 
done. The following are the subjects which, I suggest, should be taught in the 
special Permanent-way class : — ■ 

(1) Blacksmith’s, fitter’s and carpenter’s work. 

Building construction. 

Mensuration. 

Trigonometry sufficient for the laying out of curves. 

Drawing and taking dimensioned sketches. 

The use of surveying instruments. 

The keeping of accounts and preparation of returns. 

Theory and practice of permanent-way laying and maintenance. 

The general principles of mechanics and strength of materials. 

The principles of signalling including interlocking. 


u 

? 

( 8 ) 


(lo; 
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Por the year of practical training under our own Pcrmanont-ivay Insuerfow 
they could ho given a pay of B40, and if found suitable after that uerioa « 
varancies occur, be appointed as Sub-Permanont-way Inspectors startma at rar 
±io0 per month, although more might be given to exceptionally good men * 

o. are the number of men newly engaged for Permanont-vav 

otali during the past seven yeans : — - ' 


Year. i 

Apprentices, 

Sab-P.-W, T. 

1 

P.-W. I. 

Ycnr, 

1 Apprentices. 

1 

Snb.P,.W. 1. ] 

1 

P.-W.I. 

1905 

3 

3 1 

i 


r'io“ 

1 

• 3 


1900 

4. 

1 1 

i 


4. 

1 

i 

1907 

S 

G * 

.3 


[ 4 

2 ' 

• 2 

1908 

1 

“ 1 

2 






Note "by Mr, TT. A., Cosserat, Dtatrict Engineer, Signals, Ifengal-ITagiiuv 

Eailway. 


IGd*. There are at present about 70 skilled Indian workmen employed on this 
railway to look after the maintenance of signals and interlocking, and this 
number will have to bo increased very shortly. 

In addition to the number of men employed as above, who ore chargeable 
to revenue, wo employ about 50 fitters, blacksmiths and carpenters for the 
erection of new interlocking installations. 

The following are the grades and rates of pay now in force : — 


(1) Fitters, blacksmiths and carpenters 

(2] Ercctoi-g .... 
(8) Sub-signal Inspectors 

(4) Signal Inspectors . 


R 20 to 50 
ft CO to 100 
R 100 to 200 
ft 200 to 400 


_ As electrical appliances are now being largely used inXconneotion with 
interlocking installations there is an increasing demand for electrical fitteis 
and inspectors. At present we employ one inspector and four fitters for the 
maintenance of eleoMcal appliances. 

The class of men who aro at present employed as fitters and erectors are 
not educated and consequently cannot he promoted to the Inspector grades. It 
would therefore he a distinct advantage if say 6 per cent, of the men in grades 
"(1) and (2) were technically trained. We would then be able to fill up the 
vacancies in the Inspectors’ grades by men who had received practical training 
on our railway. 

Wo could find vacancies now for two Technical apprentices on the Kevenue 
establishment and four for capital works now in progress. They could he 
taken on trial say for one year, and if satisfactory reports were received they 
would be retained for three years, and at the end of this period, if there wore 
any vacancies, they could be promoted to the grMe of erectors. All subsequent 
promotions would of course he then dependent on the abilities shown by them 
and the chance of vacancies occurring. 


Note by Mr. F. jr. Preston, Chief Engineer, 1912, Great XntUan 

Peninsula Eailivay Company, 

166. I agree entirely with the remarks made by Mr. Sandersin paragraphs 2 

to 6 inolnsive, and paragraph 10 of Ms note. .• x r, x 

, r '2. I am of opinion that there is no need to take on apprentices txpm out- 
side We should select from the sons of our own employes who have tne nest 
claims on us, boys of 16 to 17, of good character and physique, who have heou 
educated up to the 7th or Sth Standard, and we should send a certain immber 
to the technical schools for two -yeara’ training, giving them a subsistence 
allowance of say B30 to B40 a month wMlst there, , , i , 

If the hoys are badly reported on, after the first year, they should he got 

i-id of and'the vacancy filled up. 
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3. AJter tlieiv teclinical school training, they should he placed for six 
months in tho District Engineers’ Drawing Offices, and then placed under 
selected Permanent-way Inspectors for years. During the two yoars follow- 
ing the technical school training they might bo given E50 the first year, 1160 
the second year. 

4. At the end of two years they would he required to pass an examination, 
and if successful, would rank as suh-inspectors commencing on BOO. 

5. TFe should, no doubt, contribute towards the education of a certain 
number of failures, but the men we got would certainly he much better trained 
than any of our present Permanent-way Inspectors. 

6. You will understand that I am expressing my own views only, and it 
does not follow that they are the views of my Board. 


Note hy Sfr. TV. R. Wolff) Chief JEhigineeV) Bombay) Baroda and 

Central India Baihvay. 

166, The Bomloay, Baroda and Central India Railway (broad gauge) has no 
systom of training apprentices, the Rajputana-Malwa Railway has, and when 
acting as Engineer-in-Chief there, I found the results to be very discouraging. 
On this system, I recruit, since a year, our Sub-Inspectors entirely from the 
Sub-Overseer class of men. There is not time enough yet to judge of the 
result, but owing to insufficient theoretical and practical previous training in 
railway matters I do not anticipate satisfactory results. The pay does not 
attract men from the Overseer class. 

I have placed it on record when I was last year President of the Institu- 
tion of Permanent way Inspectors that I consider tho money now spent by Rail- 
ways on apprentice classes of their own would far better bo employed in con- 
tributing towards the training of bright, and morally and physically-fit sons of 
their own servants in our best Technical Colleges (Roorkee, Sibpur and Poona), 
by the creation of a special chair on railivay subjects, the theoretical and 
thorou|fh practical training going hand in hand. I find it, for instance, now 
impossible to get an Inspector to get a turn-out ready with closers placed 
near site of an old one of a different rail section, to replace the latter inthin a 
few hours, Avhen heavy traffic requires such a procedure. The boys should be 
taught to build a spiked sleeper crib, to handle girders and adjust curves, giving 
them transition curves, etc. The professors should therefore be theoretically 
and practically Railway specialists. It is only then we shall get the proper 
class of men. The first pay on engagemont would probably have to be raised 
from R40 to B60 or B70, but such men would be worth the money. I need 
hardly add that their formation of character is of the greatest importance. 
The moral atmosphero should be a pure and high one, and the boys should be 
made to work with their own hands, clean their boots themselves, and be 
brought up to look upon the dignity of manual labour as the most valuable 
asset in a man’s conception of life. 


Bast Indian Mailway. 

167. This railway was satisfied with their present arrangements for -the 
training of the Permanent-way staff. 


Mr. II. B. TayloV) Chief Engineer) Eastern Bengal State BaiVway. 

168. I'hey had great difficulty in obtaining a proper class of men as Per- 
manent-way inspectors, and would be glad to join a scheme for training such as 
that suggested by JMr; Jellctt, Chief Engineer, Bengal-Nagpur Railway. They 
quite agreed with the views expressed by him as to the disadvantages of the 
present methods of recruitment, and also with the propo.<!als set forth for train- 
ing com'ses, and approved of the idea that they* in common ivith other Railway 
Companies, should be allowed to nominate students who were sons of the 
present employes, always provided that the education they possessed was of the 
required standard. 
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JSxtvact from 'ini err lew with Mr. J!. A. Neville, Manager, and 
Mr. 7F. S. Turnhnil, Chief Biujineer, Bengal and Norlh.Wcatem 
Bailway Comnaiiy. 

1G9. With regard to pcrinanctiWay inspocloES it ivas admitted that their 
presont method of training was not all that could ho desired, and tlic scheme of 
education as proposed hy Mr. .Icllet they thought was .snltahlc, hut thev also 

thought it douhtl'nl if tlioy scut apprentices to I)c trained on the.so lines that it 
would pay llicin, as such apprentices would probably on the com])lelion of their 
course of training, leave them to join any other railways who might offer 
higher wages. 


3Ir. C. S, Benniclt, Chief JSnf/inccr, Ottdh and JtohUhhand Jtailway. 

170. ]\[r. Ilenniclc slated the difllculty c.vpcrienecd was not so much the 
tcdmical cducsitioii of apjjrc'iiticc Permanent -way inspectors as in tinding some 
.•■uitablc method of giving them practical training. 'J'lio jwaclical training given 
under Permanent-Avay insi)ector.s Avas not satisfactory. The men might be 
quite good at their Avork hut unable to leach others. 


Note hy ilfi*. G-. W. Moore, Acting Chief ISngineer, South Indian 
Jtailiray Company, JAmited, 

171. As Mr. LcAvis is on IcaA'C and I am acting for him, I venture to reply 
to j’our letter of 28th ultimo. 

On this raihvay, aa'c alAA-ays have a certain number of young men. designated 
Probationaiy Sub-inspectors, under training, ll'hcm there is a Probationniy 
Sub-Inspector’s A'acaucy, a selection of Ihoso aj)plicants who arc most likely to 
suit is made, sons of old employes of the Company bciiiggiA'cn preference, and 
a qualifying and more or less competitiA-c examination is licld by a .senior officer. 
The lad Ai’ho, in the judgment of the officer, has the best all-round qualifications 
is selected to fill tlio vacancy, and fortliAA'ith commences his training as a 
Probationary Sub-Inspector. 

The training extends over three years, during AA'hich time the lad receives 
training in the llraAA’ing Office. Surveying, the lYorkshops and Perraanent-AATiy. 
Por the training in Perinancnt-Avay he is put under one of our covenanted 
Platdaying Inspectors, and aftei'AA-ards, to finish off, A'ery often under a Section 
Permanent-way Inspector. During training the Probationary Sub-Insjjcctors 
receiA'o a subsistence nlloAvancc of from 3120 to B30 per month. 

I do not look upon a technical education as absolutely essential, though of 
course, in making tlio selection of c.'uididatcs for the examination, it is greatly 
in a lad’s favour if he has had some technical education. The difficulty lies 
in obtaining lads AA^ho are sufficiently well educated and intelligent enough 
to eventually become Pcrniancnt-AA'ay Imspectors. This is the experience in the 
ease more particularly of .European and Eurasian lads, Avhich is unfortunate, 
because they make as a rule the best Inspectors. 

Practical knoAA'lcdge is after all AA'hat a Permanent-AA'ay LisjAector requires, 
and my experience is that college trained _ lads are apt to consider manual 
details beneath them. I entirely agree AA'ith AA'hat Mr. Sanders, the Chief 
Engineer, Bengal-Nagpur PailAvay, says in paragraifii 10 of his note on the 
Bub 30 ct under reference in respect to this. 

I consider that the training the lads get" under the ^stem on tliis railway 
is a sufficient and good one, but what avo Avant are better educated lads Avho 
have a certain amount of technical training to enable them to make good use 
of their time during training, and to fit them thereafter for a Permanont-AA'ay 
. Inspector’s duties, ^ ^ 

Mr. A. B. Strange, .Chief Engineer, Madras ami Sottthern Mahratta 

Bailway, MZadras. 

172. With reference to training of Permanent-AA'ay inspectors, Mr. Strange 
stated that he had not been satisfied with men of the overseer class AA’hom he 
had tried, but would be glad to take one or tAvo of this class provided that the 
College of Engineering,- Madras, would give them a special training. 
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At present they selected their men hy holding examination and had no 
difficulty in meeting the demand for Permanent- way Inspectors. The scheme 
proposed for training Permanent-way Inspectors was outlined, and Mr. Strange 
expressed his-approval of the idea, and liked the idea of being able to nominate 
his own men, and probably would be able to arrange for some support being 
given to the nominated students while undergoing their technical course. 


Note hy 3Ir. A. Sudleston, Chief Engineev, Bladt'os and Southern 
Mahratta EaiUvay Cont^any, Jihariocur. 

173. I beg to acknowledge your letter of 28tb March 1912, with enclosures 
on the subiect of training of lads for posts of Permanent-way Inspectors. 

On the metre gauge portion of Madras and Southern Mahratta Railway 
we have provision for probationers on an accumulated subsistence allowance of 
B120 for the 4 lads. 

We mostly encourage promising children of our old employes to such 
position. 

They have at first to undergo a preliminary examination as to general 
fitness and are generally about 18 to 22 years old. 

The lads are as a rule educated up to 6th Standard, and many have seen 
a little Permanent-way work with their fathers. 

They are taken into my drawing office for training in land plans and 
other draftsmen’s work, after Avhioh they are sent out to work under some 
Permanent-way Inspector. 

When considered ready for examination they are examined in Mensura- 
tion, Drawing, Estimating, U ulcs and Regulations, Permanent-way and viva 
voce as to general intelligence. 

If they pass the examination they become eligible for the post of Sub-In- 
spector, otherwise they are sent back for a further period, generally about six 
months, and again examined. 

Failures if suitable for -work as Timekeepers, etc., arc engaged in such 
positions and allowed once more to ajipcar for examination, but not after 27 
years of age. 

I quite agree with what Mr. Sanders says in the tenth paragraph of his 
note of 6th January 1909, as this defect is manifest in almost all the lads we 
accept as probationers. 

What a Permanent-way Inspeetor requires for his work is interest 
in his employment, the practical and methodical application of his knowledge 
of Permanent- way and works both in building and iron work, the intelligent 
use of professional pocket books so far as tlioy apply to his duties, eyes and 
mind trained to see defects in detail of all soi’ts and understand them and 
recognize quickly what is needed and w'illingncss to carry out the needful 
without delay and assist in the manual umrk personally if desirable without 
false ideas about his superiority. 

Most of this a lad tsannot acquire at college, it has to he drilled into 
liiTTi out of doors in actual responsible w'ork ; so in my opinion college training 
should not he carried very much further than sound elementary grounding and 
the awakening of the brain. 

I therefore consider that if each railway had a practical school with 
a whole-time master for technical training, better results would accrue in 
one year than by tw^o years at college. 

I do not consider that the Directors of any commercial undertaking 
such as a railway would consent to subscribe for 3 or 5 year's’ training of lads 
at any college with the off chance of finding employment for them afterwards. 


Note hy lAr. A. Jiowland, Chief Engineer, North Western Railway. 

174. Mr. Rowland said that the North- Western Railway recruited Perma- 
nent-way Inspectors from their own apprentices. The apprentices wore gene- 
rally the sons of old employes of the Railway and had to produce certificates of 
certain educational qualifications before being accepted. They entered into 
an agreement to serve four years as apprentices, dui'ing which time they were 
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paid subsistence allo-wance. Eor the first two years they -were trained in out- 
door Permanent-way work under a qualified Porinanent-Avay Inspector. At 
the end of this time they had to pass an examination in the duties ol a 
Permanent-way Inspector (theoretical and practical), organizing labour, Hindu- 
stani, Pules and Pegulations, etc. During tlie third year they were trained in 
ofiBce Avork connected -with the duties of a Permanent-way Inspector; durin® 
the fourth in interlocking signal work, and points and crossings, and if quali- 
fied, th^ were put in charge of a length of line under a Permanent-way 
Inspector. At the end of the fourth year, if qualified, they Ai'ore appointed as 
Permanent-way Inspectors if vacancies existed. 

In many instances the Inspectora were incapable of instructing the appren- 
tices jiroperly and the result "ums not all that could be desired. 

Mr. RoAvland thought that the theoretical training was most necessary and 
■u'as of opinion that if tdie men Avere selected from the artizau class, they would 
give better results. Very few Indians were employed as Permanent-way 
Inspectors. 


Cojiy of a tetter No. JB. 14t4i 31., dated 6tJb STaroJi 1912, from the 

Manager, North Western Railtvay, Lahore, to the Vice-President 

and treasurer. Permanent-way Institution of India- 

175. In continuation of this ofiice letter No. E. — 268 P., dated 8th July 
1911, I beg to state that I think the Apprentice Permanent-AA'ay Inspectors and 
Apprentice Signal Insjieotors could be much more cheaply and efficiently 
trained to suit our requirements than is the case at present, by arrangement 
AAuth some Engineering Colleges or other educational Establishment. 

At present ato take from any school boys, aged about 17 years, who are 
generally sons of old employes of the RailAvay. Those boys have no theoreti- 
cal training of any kind to fit them for engineering-Ai-ork, but it is necessary 
that they should have jiassed an examination equivalent to Standard VI of the 
Government Educational Code. They are put under a Permanent-way In- 
spector, who may or may not be a capable Instructor hoAA'^ever efficient he may 
be as an Inspector. They have to serve four years as Apprentices, during which 
time they receive subsistence alloivance amounting in all to E2,820 in the 
case of E'm’oqrean and Eurasian Apprentice Permanent-way Inspectors, Bl,260 
in the case of Native Ajiprentice Permanent-AA^ay Inspectors, E3,4 j 20 in the case 
of European and E'urasian Ajiprentice Signal Inspectors, and Bl,620 in tlie 
case of Native Apprentice Signal Inspectors. It is true that aa'o get some 
return for this outlay in the Ai'ork done by the Apprentices, but the return is 
small for the expenditure incuired. 

I agree Aviih Mr. Wolff that the ^Uabus of the course of study for Dow'er 
Subordinates at the Roorkee College which I understand is a two years’ course 
and comprises 13 subjects, seems to meet the req'uirements of apprentices. It 
might be possible to make some arrangement with the 'Roorkee College whereby 
our apprentices could be trained in this class and to guarantee a certain 
number of appointments each j'ear. We could then select jiromising youths 
from amongst the sons of deserAung employes, to be sent to the college, for whom 
Ave would contribute to the college and aq^point a certain number of those AA'ho 
qualify as ajiprentices to undergo a further tAA'o years’ training imaer experi- 
enced Insqiectors, the parents or guardians of the youths toAvards ""'hose 
ing a contoibution has been made by the Railway guaranteeing that th^ew 
sons or AA'ards Avould serve the Railway for a period of years, or that the contri- 
bution would be returned, although I am not clear as to how this can bf en- 
forced. It would seem that by &is means Are w'ould for a less expenoitme 
than is incurred at present procure a better trained class^ of aj)prenti^, Avho 
AA'ould be more satisfactory and AA'ho Avould at the same time saA'C the RauAi'ay . 
the labour and part of the expense inomTed in giving him the foundation of 
his training. I am, however, doubtful as to AA'hether it AA'Ould be possible to 
restrict the class opened at the college to sons of RailAA'ay employes, and the basis 
on w'hich the RailAA'ay should contribute to the College and other such questions 
would have to bo considered later on if the other RailAA'ays fall io with these 

views. 
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CHAPTER XV. 


I. — State Tecuxicai, SciiotAiisiiips in EuiiorE. 


1*70. The prevailin'? opinion of employers sccnis to be iinfavonrablc Lo Ibc stnip TocimicM 
present system under whicli Indians are sent to Europe for teclmical training, “”’"1’®- 
and as far as our enquiry has enabled us to deter mi no avo arc in agreement 
Avith this ojnnion.* 

At present a student is usually sent for a llireo 5'cars’ training in some re* 
cognised institution and has no time, even if opporl unity offered, to do any 
practical Avork Avliatcvcr, outside that Avhich his educational course demands, 
and consequently he usually returns lo India lacking in the most important 
part of his training. Educational distinctions achicA'cd in England or else* 

AA'hcrc are, from the commercial point of A'iew, usclc.ss to any employer unless 
])ractical experience has been ol)taincd in addition. In England, Germany 
and America, employers are usually not prepared to alloAv casual students lo 
potter about their mills, AA'orkshops or factories Avhilc they arc undergoing their 
course at an institute, interfering Avith their Avorlcmen and by their irregular 
attendance and disregard of Avorkshoj) hours, setting a had example to the rest 
of their cmploy6s. We arc of opinion, however, that employers Avoidd ho 
Avilliug to take trained slavleuls for a three years’ practical apprenticeship, 
during Avliich their services would he of some value. 

177* We recommend that students should not he sent lo Eurojic till nwmniiM'miniiMi.. 
they have learnt all that they can possibly learn in this countiy, holli ]irac- 
tically and theoretically, of the profession they liaA'c chosen, Avherever the facil- 
ities may exist. That they should then he apjn'enliced Avith some firm of 
repute in Europe Avith whom they Avould have lo put in the thrci* years under 
actual working condition-!, and learn details of practical work and the organi- 
zation of a modern manufactory, and by actually working under commercial 
conditions learn to direct others Avith some degree of authority. 

If this suggestion meets Avith npproA-al avo Aiould point out that the amount 
of the present State Technical Scholarships might with adA’antage ho ludnccd 
to such a sum, that tlic student AA'ould ho compelled to become a wage-earning 
factor and assist in supporting himself. We feel convinced that such a .scheme 
if adopted Avould result in producing a more mcful class of men than under tlio 
present system and men Avho on their rctiirn Avould find ready and romuncm- 
tivc employment and in the end lend to open up the industrial *prospcritv of the 
country. 


II. Suggestions ron the Controi, or JfiNoii Institutes and the 
SrANDAUDratNG oE Ceututc.ates. 

. generally adinitted that the present sy.slcm of manA’’ independent 

each Avith its OAim idea of instruction in technical snbicct.s, is neither 
.satisfactory, economical nor succc.s.sful. Under iJic existing SA'stom each 
institute IS entirely free to adopt Avhatcvcr scheme of instruction it thinks lit 
to appoint whatcATcr instructors it may consider qualificil, to adopt its own 
methods of instmction, to conduct its oavu examinations under Aidiat standard 
It may deem sufficient and to grant ccrtifiaalcs under its own name. 

,, standard of admission varies from the 2ml Anglo- Vernacular to tlio 

and methods of instruction, the standard and 
conductor the examinations are dissimilar, and consequent] v the ooHilic.i"-s 
have no corraspondhig value. There is no classification U.. iio dikJentSon 
hetAveen schools and in.stitulcs of entirely different clmmcler. 

^'ccogniso any difference in the value of 

J""’ '’r- KbjoowTo If hr”!! 

outturn un’lil Rnmn ^ and employers of lahour prejudiced against the 


> ie'o nr. m-^nr. 
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IftliisTieir is accepted it must bo admitted that no great or general good 

can be expected from small isolated institutes wliicli at present have not got tlio 
benefit ipbicb the control and guidance of a ccntinl institution would nve 
them. 


Contml Instituto. 


Snbordinntioii of 
aintllcr Inatitntrs 


Obligations of tlie 
cental Instltntion. 


179. We, therefore, consider that in certain Proyinces where the need 
exists, there should he established a central Institution which, as the crahodi- 
meat of the highest standard of instruction of a technical character needed, 
can not only direct and control the teachings of these schools, hut supply them 
with new ideas and furnish them ivilh a suitable model on wliich their scheme 
of education may he carried out with success. 

180. With regard to such a scheme Ave consider it necessary that the smaller 
institutes must ho subordinated to this central authority so that the preliminary 
training which is ucccssaiy in all branches of technical education may he 
brought up to a proper standard and that the students of these smaller schools 
may on finishing their course in them be in a hotter position to become useful 
members of their trade than at present, or if they desire to proceed to a higher 
training, may he able advantageously to talce up the more advanced coiu’ses of 
tlie central Institution, and may cnahlo that Institution to dispense with the 
preliminary cniu’ses which occupy so much time that might be more usefully 
employed in other branches of the various subjects. 

The position of the proposed central Institute is analogous to that accorded 
to the University in respect to the Arts and Science Colleges ; the coiirses of 
instruction are regulated by the University which is responsible for their inspec- 
tion, and tests the instruction given by holding examinations, and granting 
degrees or diplomas. This system is now more or less carried out as far as civil 
engineering in Bengal is concerned by the, joint Technical Examination 
Board. 

181. We consider tlie central Institution should be responsible— 

(1) For the suitability and efficiency of the coiu’ses of instruction and 

tho staff of instructors. 

(2) For seeing that suitable plant, equipment and tools are maintained. 

(3) For improvements in work and instruction. 

(4) For the periodical inspection and examination of tlie various schools 

and granting certificates of various grades. 

(6) Generally for the technical education of the presidency. 


Sclieme of jnBpcction 
&nd czaminiition. 


Grnnts>iii*a!d. 


CouccBstons in length 
of courao ot coiitr^ 
Institatioii for 
shidcnta from minor 
Insbitutcs. 


Increased efficiency 
of the ccntml Insti- 
lotion and opportun- 
ities for obtaining 
tcclmical cdotation 
being open to all 
inhabitanfs of n 
proi ince* 


182. Under the scheme projwsed the staff of the central Institute, 
strengthened where necessary, and assisted by such other competent inspectors 
as may be found, should conduct periodical inspections of the ^mailer schools 
twice a year and make occasional visits. 

The annual examinations should be conducted simultaneously at^ different 
centres hy a hom’d of examiners appointed by the central Institute and 
certificates granted under its seal. 

183. Grants-in-aid should he paid by Government on the recommendation 
of the central Institution based on the reports of inspection and examination. 

184. It is proposed that students of Institutes subordinated to the central 
Institution, should, if thejf have passed the required standai’d, he ^ven conces- 
sions of one or more years in tho higher courses of the central Institution, and it 
is confidently expected that the subordinated Institutes will in the long nm 
provide a considerable number of students for the central Institution who will 
have been already trained up to a point far in advance of that possessed by the 
students at present offering themselves for admission. 

185. The above suggestion will, in our opinion, result in a greatly 
improved standard of work in the central Institution and will be the means o 
carrying on education to a point equal to that of the recognised technical schoo s 
in 'England. 

A further advantage wiU be that the facility for obtaining alughorteclim- 
cal training will be ivithin tlie gi’asp of the inhabitants of the vai’ious disiwcls 
of a nrovince, who generally atjjresent do not" know how to set about obtaining 
such an cdncalaon. 
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III.— The -TitAiNiNG op llEcnANics. 

180. The question of tmining shilled mechanics has so I’opcatccUy been ti.o 
brought into promincnco during the interviews we have had' with employers te„„,]jiiiL,tno.iia. 
of labour and is so closely allied to the general scope of our enquiry that we »ics. 
have considered it in this chapter. 

For this purpose the term mechanic indudes fitter.^, turners, moulders, 
carpenters, hlachsmiths, patternmakers, jobbers, mistris, in fact the great army 
of the rank and file of the professions under discussion. 

187. On page 26 of Sir Edward Buck’s Report on Practical and Technical Ui" ilrmniKl for 
Education it is stated on the authority of Mr. Chatlcrton “the number of 
artisans in India is undoubtedly in excess of tho normal requirements of the 
country.”" At tho present time it is certain that the mimher of artisans 
fnlla far short of the requirements of tho country. 

Wherever wo went, there was a universal cry for a hotter class of 
mechanics and the report of a scarci^ of skilled labour.’ In Cawnporo,® one 
employer of labour gave it as his opinion “that tho reason skilled labour was 
inferior nowadays was that, years ago when tho mills were being started, every 
European had to work with iris hands and trained his men in the workshop. 

Nowadays, the mills being established, few Emupeans found it neecs-sary to 
work with their hands, and the workmen had not the same example and 
instruction before them.” 


188. Tho question of training an improved class of skilled labour is tiw wiucaiion 
undoubtedly a thorny one. On page 22 of Sir Edward Buck’s Report on ’“1'"“'’- 
Practical Education it is .stated : “ Persistent enquiries made in all the largo 
railway workshops and private foundries and factoiics that time peimittcd 

me to visit proved the existence of an almost imivcrsal opinion that aitizans’ 
sons required no litovary training.” 

Prom our enquiries we found this opinion has been modified, and the 
general opinion seems to be that the skilled workmen requiro vernacular 
education* in reading, writing, arilhmotic, sulTicicnl for elementary accounts, 
and sufficient knowledge of drawing to understand a dimensioned sketch. The 
great danger was, however, stated to ho that swch| education might l)o carrioil 
too far. If this is done, the budding artisan gets “ the head in air,” probably 
deserts his trade; and tries to enter some less exacting line of life. 

189. There seem to he only two methods of training Mcihodsot 

(a) Industrial Schools. •ra.mng. 

(J) Apprenticeship in works with literary education carried on 
concurrently. 

190. The so-called Industrial Schools in this country have boon scheduled in'iirtrin' Sdioois. 
in page 18 of Sir Edward Buck’s Report on Practical and Technical Education, 

and the descriptions given more or less hold good to-day. 

It will bo observed that Sir Edward’s suggestions for Industrial Schools 
given in Chapter III of his report, however sound they seem in theory, liavo 
not proved at all successful in practice in the eleven years that have elapsed 
since his report was printed, * ^ 


Industrial schools as they exist in India have no parallel in any other 
country and seem to ho indigenous to India. They certainly are not analogoiLS 
to tho English trade schools. Excepling go far ns missionary efforts for 
orphans arc concerned, they have been condemned in pj'inciido uni pracHcc 
igaiuj^and the gencml^opinion_ expressed during onr enquiry is that 


again .and again, 

they are useless for turning out the required class of skilled arliransiii the 
professions under discusMon. This condemnation docs not necessarily refer to 


T-nA Indiistnal Schools was also condemned by tho Cominitleo on 

Industrial Education which sat in 1003 in resolution Jfo. IG, which is one of 
the fow resolutions of this Committee with wliicli we agree. 


_ cwdiirtcd in kiglWi” its onn sprapl circnnnfimfM. MikIhis, llic cdncnlimi «ruld piolinljy 


l>n 
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repout on technical education enquiry. 


We are of the opinion that industrial schools seldom can recruit from tti« 
right classes, they are generally inefficient and costly, the training is fat too 
superficial, the pupil is not brought into contact with the trade he is learami* 
he lacks training in economy ’of production, and aboTO all tlio hours o£ labom 
to which he has been accustomed unfit Mm for the long workshop hours to 
which he will have to conform in after life. Allowing, lor argument, that an 
industrial School can turn a hoy out as a first class turner, this boy will havo 
been for 7 years at the school where he has probably done 1 hours manual 
lahom’ a day, Is it suprising if he turas out an unsatisfactory and inefficient 
workman when he has to work 12 hours a day in a workshop under commercial 
conditions ? At the school he has taken his time over each job ; in the work- 
shop each lathe and machine has its money value in over-head charges and a 
manager cannot allow a job to take eight hours when it shoiUd take six if he is 
to run his shops as a commeroial success. In certain cases industrial schoolshave 
been located in the vicinity of big railway shops with an idea of training tho 
sons of the artizans in those shops. ' In answer to our enquiries tbe railway 
authorities state that they have not obtained any benefit from the_ schools and 
have no use for them except as night schools . which workmen will sometimK 
attend to learn the “ 3 E’s” not for. technical training,^ 

Tiio «pprcnticciiiip 102. Tke Chief advantages of this system are that the apprentices will he 
related by caste and heredity to the craft they work at and arc not sons of 
peons or postmen who go to an industrial sohool to obtain a stipend or a cheap 
education ; the apprentice works from tlie start, under workshop and commer- 
cial conditions and worktop hours. The difficulties of turning out a more 
highly skilled mechanic by this system are that the teaching may ho faulty 
unless some one in authority takes an interest in the apprentices ; the children 
of the artisan class are generally very uneducated and no special facilities hare 
been made for their education, and in general workshops do not care to 
train apprentices for the public good, hut expect them to remain as workmen 
while mere are many outside openings clamouring for skilled labour. 

192. The question is how can this small amount of necessary education 
be imparted. Night soliools are out of the question, because, in tho Inoian 
climate after a hard day’s labour, the Indian workman, and' much move lus 
child, is physically unfit to do any mental work however slight.’ In Madras, 
as will he detailed later, the want of highly skilled artizans mth some educa- 
tion is acute and the following experiment is about to he tried. In Madras 
tho main private workshops, railway workshops and mills aro more or less in 
one quarter. It is proposed to institute 200 Stale apprenticeships for the sons 

of artizans in these shops. An inspecting officer is to he appiointed to see tiic 

apprcniaces arc being fairly taught, and a sdiool is to be erected in the centre 

w'Mch the apprentices will he. bound to attend for a certain*numbei' of hours 
in the week.’ 

This promises to he a solution of this difficult problem and will be an 
interesting experiment to watch. ■ ' , 

There is a school in Lahore called tho Eailway Technical School, which 
name is a complete misnomer. " The object of tho school^ is to provide a 
suitable education for children of artizans employed in railway workshop.'*. 
By a suitable education is meant an education in which instruction in rc.admg, 
Avriting, arithmetic, elomontary mcchniiics, 2 ffiysics and drawing is given in 
strict subordination to manual training in the Avorksliops.’* Tlie scliool is very 
popular uith the class for irhich it is established, but probably errs in going 
a little too far in literary education, 

RKemnitnaiiiionf. 193. In oui’ opinion * manual training schools on tho.^c lines could he 
successfully established in all big centres and near largo Avorkshops, care hting 
taken to restrict the literary education to the minimum specitied ‘looro 
the boys drafted into apprcnticcidiips in the Arorkshop-s hcfArecn 
12 and 1-1, During tins .'ipprenliccship they .should be obliged to , 

noon classes for Iavo or furco hours a AYcek to complete tiicir ^ 


' Stc mrapMpSs IJiOi loO. 1^0. 

* piwffmphi 30, no, XlO, 110, 110* 
inngrnplj 330. 

• St-cfnni^pIiJlSO, Ml. 
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literary cclucalion and towards llie end of their five years’ appi'ehticeship prac- 
tical demonstrations and lectures might he given on the theoretical side of the 
various crafts.* Por instance, the Utter might ho taught how to line- out 
work from machinery drawings, to lay out foundations for machinery of a 
simple okiracter, to learn something of the management and worMug of an oil 
or gas engine. 

The turner could he taught tho various operations of work which it is 
possible to do on a lathe, tho advantages of grinding his tools to a certain angle 
for various metals, and he given some idea of the cutting speeds noccssary. 

The moulder might ho (aughtl tho value of various mixtures of iron for 
different castings and tho method of obtaining these mixtures. 

This education should ho carried on in tho manual training school with 
little apparatus or plant and preferably by experts from the W'orkshops. 

19‘J!. It will ho arguod that no workshop wdll permit its apprentices to 
absent themselves for these afternoon attendances; hut they are. going to 
permit it and cncomngo it in Madras, so why not elsewhere ? 

In Gci'inany wo understand apprentices iii worksliops arc made by law to 
attend for literary instruction in schools. The Governments in India may not 
wish to adopt such an autocratic method, hut there is little doubt they could 
bring pressure to hear if desired. In most cases, however, tho managers 
of workshops are quite broadminded enough to see tho ultimate good w'hich mil 
accrue to them and to welcome tho proposal. 


IV. — Boiler Aot Obetipicates. 

l96. A certificate of competency under one of the provincial Boiler Acts 
may bo considered as an essential part of an engineer’s training ; for without 
this certificate charge of an engine and boiler is not allow'cd. Wo have found 
a ood deal of dissatisfaction existing with regard to tho W'ay in which these 
certificates are granted. And it would appear necessary to exercise greater 
care in the scrutiny of certificates submitted and only to recognise those from 
establishments registered as affording proper training. 

We also found a good deal of dissatisfaction existing with regard to the 
manner in which examinations are conducted, and we suggest that better results 
would be obtained by tho appointment of an independent examiner for each 
province in which the Act is in force.* 


V.— Special Eecommendations. 


19G. (1) That the present system under wdiich State technical scholarships 
are granted to Indians for education in technical institutions in England and 
clsowhoro should be discontinued. That suitable - stipends should bo granted 
to Indians, who have successfully comifieted their theoretical and practical 
education in India to enable them to bo apprenticed for practical experience 
W’ith firms of repute in England. 

(2) That minor technical institutes should bo placed under the control of 
one central Institution in each province in which such an Institution exists 
with reference to its courses, equipment, examinations and certificates. 


(3) That the education of skilled w'orkmen should only bo carried up to 
vernacular reading,* writing, sulliciont elementary arithmetic for accounts and 
sufficient knowledge of drawing to understand a dimensioned sketch. 

(4) That the most promising method of training skilled w'orkmen is to” 
establish manual training schools for childron in big centres and near bis: 
workshops ; tho hoys to be apprenticed in workshops from the a^es of 12 to 14 
years ; during the apprenticeship they are to be obliged to attend afternoon 
classes to complete their literary education and finally to obtain^some thcoreti- 
cal knowledge of their work. 


> ThU inggcBtion lias abo been mnao for tho textile indaslrv 
ns, 121, 123, 125, ISO, 145, 

> See paragraphs 96, 121, 141. 

' Sco notato paiagmphlSS. 


SCO paragraphs OS, OO, 101, 102, 


108, 110,110,117, 
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Suggestions for adjusting the facilities for Technical 
Education existing in the various Provmces of Ind>a 
to meet the demands of Employers. 
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CHAPTER XVI.— BENGAL. 


197. The ojjinions expressed hy employers of labour, on "whicii our Opinions on whidi 
remarks are based irill be found in Oliapter VIII, page 19. Besides these wo bweS'"''' * ™ 
had conversations with the Chief Engineer and the Committee now sitting 

to formulate recommiindations for the establishment of an Institute to 
replace Sibpur College. 

198. The professions and industries already developed in this province Pro^incioiinauj- 
to such an extent that they can offer employment to technically trained 

Indians, which come within the scopfe of our enquiry are — 

1. Civil Engineering. 

2. Mechanical Engineering. 

8.' Electrical Engineering. 

4. Coal Mining. 

6. The Jute Industry. 

6. Cotton Mills. 


199. The prevailing opinion of employers of labour seems to bo that the Tiio mntcrioi avnii- 
genius of the inhabitants of Bengal is not generally adapted for successful” 
employment in the technical professions. Aresumd of the opinion and 
experience of employers is as follows. 'Jhey make excellent workmen, but 
the educated classes, even after training in a technical institute, are averse 
to manual labour as a regular employment. 


We find, however, there have been some notable- exceptions when the 
Bengali has been freed from his social influences and has mixed nuth men 
of ottier races. There is, therefore, even reason to assume that in future ho 
will with proper training take his place in the technical professions. 

200. Up to 19i2 the civil engineering educational system of Bengal 
and Eastern Bengal and Assam were closely allied. Sibpur College was 
the largest of the major institutions teaching up todhe civil engineer class 
standard, the Bihar and Dacca schools of engineering were affiliated to the 
overseer standard, while six minor institutions in Bengal and five in Eastern 
Bengal and Assam were affiliated up to, the sub-overseer standard. The 
examinations for these two last standards are earned out by a Joint Technical 
Examination Board. Sibpur College is now, however, sold, -and the province has 
been re-arranged, while a Committee is sitting to furnisli recommendations for the 
future. 

201. Erom the interviews wo have had wuth the controlling authorities of 
engineering works we find that there is, and has been, a great demand for teob- Engimcring. 
nirally educated Indians, in every instance it was slated they were greatly in 
demand, and we were promised the most cordial support and assistance in any 
scheme which would provide a suitable class of man. It will be seen from the in- 
terviews which are recorded in Part II, that a man with the requisite training will 

Lave no difficuHy in' obtaining lucrative employment. The opinion was fre- 
quently expressed that if the educated Bengali was prepared to work practically 
he would be freely employed and given every opportunity for advancement, but 



when he is undwgoing his apprenticeship. The « Improver " type - 
training seems to he the only one possible, and it is worthy of note that where 
technically-trained students of this type have once been tried, emidoycrs are 
much in favour of the system, and are prepared to take more men. 

202. There are many openings for technically-trained men in this branch mcctriciii 
of work, and we have found numerous examples of such men receiving from Ensiweering, 
filOO to E400 per month after they have had two or three years’ work in 
addition to their ti-aining. -The “ Improver ” type of training seems to bo tho 
most satisfactory metboA for this branch as well as for mechanical engineering. 

In OUT opinion, and as the result of a most careful enquiry, we find it 
pcoessary to point out the fact that there is at present no demand for students 
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with a university ti’.iining in mechanical and electrical engincorinf', and tho 
do not appear to he any oponing.s for wliicU such a man is suitable. The cenoH 
opinion of employers of labour confirms iliis.* ° 

The feeling seems to exist amongst employers that the university tyno of 
education unfits a Bengali for practical work, and although an en'>inccriti<i 
graduate would have a more complete scientific education ho would ho far 
behind tlio technically-trained student in practical ability and less valuable to 
an employer. 

203. There are many openings in the industry for Indians with the ri<'ht 
training. ^Yo had interviews with all the Chief Suporintendonts and Mana^ra 
and have prepared the following scheme which has met with their unanimous 
approval.* • 


SonEjiE roR TEonNiOATi Education tor the Com. JfiNiNo Industry. 

1. Tho classes of men for whom employment is available and who are 
wanted on the mine fields are — 

1. ^liue managers. 

2. Assistanls. 

3. Survcyor.s and di*afLsmcn. 

4. Overlookers. 

6. Sirdars. 


2. By far the most important cla.ss of education required is that for men 
actually engaged in mining work in subordinate positions. As these men 
are cmjdoj'od underground all day, this education can only ho imparted at 
night schools. Tlic.se schools then arc regarded ns the most important part of 
the scheme. 

3. Tho general scheme of education required is considered to bo— 

1. Night schools. 

2. A school of mines at Asansol. 


4-. Subordinate classes for evening lectures should bo established at the six 
centres at present sanctioned ; this number to be extended if found necessary. 
These night schools should he under the direction of the Principal of tho 
School of IMines who .should be responsible to tho governing body (hereafter 
described) for their cfiTicicncy and control. 

Instead of one Iceturc of one Imur a week ns at present oi’ganiscd, the.se 
lectures should consist of l.hrco lectures a week in English ‘of at least It hoiws' 
duration in the following subjects : — 


1. Mining according to the present syllabus. 

2. Stc.'im engines and mechanics. 

3. Arithmetic and elementary science. 


The staff should consist of three lecturers who may all be attached to the 
staff of the School of Mines, or partly selected from managers of mines, as may 
he found dcsirahlo. Lccturcra attached to the staff of the School of Minos 
should ho 2 )erniittcd to take private practice at tlio discretion of tho Princiiia , 
always provided that such practice did not in any way intcrfcie uitu tlieu’ 
educational work. 

6. This school should ho estahlishcd at Asansol and in addi tion to a 
years’ course in mining engineering, should hold a ono year s course lor mi 
surveyors and draftsincu. 

The governing body should consist of the Chief Inspector of Mines an 
four members selected by tho Indian Mining Association from supenmenaent 
and managers of mines one, of whom should ho an, Indian. . iho xrincipa 
should hc ejs-ojfioio memhor and secretary. 


• Soo pMBRrnplis 40, GO. Gl, G7, GS, CO, 01, V3, 74, 7G, 70, 00, 101, 107, 108, 110, 116, 117, 138. lift 120, JS2, 
126, 133, 137, 140, 140, 14S, 150. . 
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On the fovmntion of this governing body it is considered that the Mining 
Educational Advisory Board should be dissolved and its ivork taken un by the 
governing body. ^ 

The universal opinion expressed is that to enable a man to take proper Counc. 
advantage of a course in a technical school he should prepare himself by a 
year’s practical training in a mine. If this practical training extended to 
more than a year, it is improbable that a man would leave a paid position to 
enter the school. 

The cut ranee .qualification should in no way be connected with university 
qualifications, but entrance to the School of Mines should bo obtained by one 
year’s practical employment in a mine and through a competitive entrance 
examination to be hold by tbe school. 

Tlic school to be open to all classes and creeds in India. 

The general scheme for the 3 years’ school course .should comprise— 

1. Steam, heat, hydraulics and elementary electrical engineering. 

2. Slechanism and applied mechanics including the strength of beams. 

3. Calorimetry of a simple practical nature. 

d. Commercial analyses of coal, general properties of gases in mines and 
suflicient chemical training to understand those practicallj'. 

5. Elementary goologj’^ applied to mining. 

G. Mining, including ventilation — the course to be of an eminently 
practical nature. 

7. Surveying, including mine survc}'ing and drawing. 

8. J’ractical mathematics and geometry. 

The whole education should be carried out with the idea that a student, after 
obtaining his diploma, should be in a position to carry out the general design of 
simple machinery and gearing, mine idanning, and the buildings and equipment 
required on a mining estate. 

At present a man can appear for the Government mine manager’s certi* 
ficate after five years’ practical work imderground. It is proposed that the 
three years of school training .should be accepted in place of three years’ 
practical training, and a diploma holder of the School of Mines should be 
permitted to appear for his mine manager’s certificate after two years’ practical 
training, one year of which must precede and one year follow after his school 
course. 

It is considered probable that the Mining Association and the East Indian 
Railway will grant scholarships to students at the school os they have already 
done at Sibpur. 

It is considered that as one of the urgent wants on the mine fields is Siino.viiig ciaw. 
a really cfllcicnt mine surveyor, a special class of one year’s duration should be 
e.stab]ishcd at the School of Mines in which surveying, mine surveying and draw- 
ing should be practically taught. 

201. TVe found as the result of our cnqulrici?,Hhat there is little or no open- Jntc uiiii 
ing in this industrjL 

Erom onr own personal inspection of the work demanded, and the diffi- 
culties wliich will 1)0 placed in the way of technically-educated Indians, we do 
not think that ibis industi^ need be considered at present^ though _Mr. Yule® 
was of tlio opinion that the jute industry might ho taken up as a section of tlio 
proposed Bengal Technical Institute. 

205. Tlicrc are some openings for men with technical training in this sub- Cotion sinn. 
jeci, but tbe field is not large. The demands arc at present being mot by slridents 
educated at existing Textife Institutes, 

200. We find that there arc a few openings for Indians, udth a iraining in iiidniiri«iciifnii«iiy. 
Industrial chemistry, .but there is not a large or specialized demand at in-csont.® 


’ Sco i)Arngm]iIit DO, TO, 77, 

’ISfc paragranli 70. 

See raiDgrarlia 81, 101, 110, 120, 121, 13G, ISO, Mi, 
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207. Wc -wero asked bj the CominiUcc apiiomlcd to formulate recommenda- 
tions for an institution to replace Sibpur, to giro our opinion onilic following 
questions : — ° 

1. Wliat is the general opinion of employers u'itli respect lo tlie .men 

turned out by Sibpur Tvberoin do they fail ; and how would yon 
propose to removo the cxisKng defects ? 

2. 'What arc the prospect of employment for students of civil engineer- 

ing and other branches respectively ? 

3. If a Central Engineering College is lo he established for the province, 

should it be in a big town like Calcutta, or, if not, then where ? 

d. What qualifications would you recommend for entrance lo such a 
college ; and how should (Jioy be tested ? 

6. Would the authorities of the United Provinces agree to the founding' 
of a higher engineering college, for all India, elsewhere than at 
Eoorkee ? 

Wc arc of opinion that a well equipped Institution is of i-ital necessity to 
Bengal and one should be cstnblishod with sections for civil engineering, 
mechanical engineering, olcctric<il engineering and Industrial chemistry. The 
present state of the textile industry in Bengal docs not justify the existence of 
a textile section, and the employ meut of Indians in the jute industry does not 
seem likely.® The mechanical and electrical engineering courses should be 
separate ones and teach up to the “Improver” grade, granting no certificates 
tiU a satisfactory apprenticeship has been completed in accordance with the 
recommendations in chapter III, jiago 6. 

There is a very largo opening for such apprenticeships in Calcutta, though 
employers are at present prejudiced against tcolmically'traincd students. This 
does not seem to uo the fault of the training, but of the material. 

These faults which were touched on in paragraph 109 can only bo oror- 
como by the rigoiJous weeding out during apprenticeship of those who will not 
work. ^Ve do not know what oponings there arc for students of civil engineer- 
ing, but beyond the Public Works Department there must he a coi+aia number 
in Municipalities and under contractors. 

Wo are of opinion that this Institute should be located in an easily ncoessiblo 
site on the outskirts of Calcutta and within reach of tramway communication, 
and not located in the centre of the city. 

Wo are of opinion that the qualifications for entrance should bo examina- 
tions hold independently by the governing body, together ivith a general 
education up to tho matriculation standard. 

We are unable to say what the opinion of tho authorities of the United 
Provinces may be, but Bombay ancf Madras have large engineering colleges 
which they are enlarging or rebuilding, tho distances in India are great and 
it is unlikely that any of these provinces will assist in forming a higher 
engineering college for all India. T’-V. , 

208. We inspected this Institute and had the pleasure of meeting tho Com- 
mittee.® We are of opinion that neither the equipment, staff or accommodation 
are of such a nature as to make it pfobahlo that the Institute will bo successful. 
We understand tho question is under consideration whether it would not be 
advisable to absorb it in the largo Institute now' being established for Bengal. 

209. We visited this school which is affiliated up to the overseer examination. 
As this school well he tho chief school of the now' province, w'o are of the 
opinion that it ^ould be developed as a civil engineering school. Overseer 
classes should be started apart from sub-overseer classes witli which they are 
combined at present. At present three hours a day are devoted to pramical 
w:ork in the w'orkshops. This is not enough to turn out a workman and too 
much for a sub-overseer. The reason for tlie introduction of this system was 
the uiyiractical nature of the students from Bengal. As only Bihaiis Tvill be 


^ Seo paragraplis 49, 53, 67, 68 , 69, 00, 64, 63, 71, 76, 80, 
* Seo psnerapits 60, 65, 78. 
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admitted in fnture it is hoped the system may be altered ; a reasonable number 
of hours a iveck being allotted to workshops, sufficient to turn out a man who 
is cognisant of the methods of good work. 

The equipment of the workshop is very poor. There is not so much the 
want of an increase in the plant as good lathes and good tools. We recom- 
mend that the entrance test should be examinations held by the school 
authorities, and more European instructors should be provided. We are of 
opinion that the school should not be developed in the mechanical or electrical 
branches, as there is little demand at present in Bihar for such men. The 
Bengal Institute could bo utilized for this purpose at present. 


CHAPTER XVII.— CENTRAL PROVINCES. 

210. The opinions of employers of labour on which our remarks'arc based 
will bo found in Part II, page 34. 

211. There are few industries yet established in these provinces and the Provincial inawtriai 
opportunities for employ in ont at present avaUablo for technically-trained ^XfortoSni- 
Indians are not very numerous.' It appears that opportunities exist for ; caiiy-tmiDea inaians. 

1. Civil Engineers. 

2. Engineers for cotton ginning and pressing factories. 

3. Surveyors for manganese mining. 

di. Assistant superintendents for mines both for coal and manga- 
nese. . . 

5. Some few openings in textile mills. 

The demands for (1) ai’C at present mot by men tiained at one or other 
of the engineering colleges ; the appointments mo not very numerous and it 
docs not appear necessary to provide for any special educational scheme. 

Tlio demands for (2) are more numerous and are at present met by men 
from Bombay and elseirhci’e, but with the introduction of the new school of 
engineering at Nagpiu' and tlic development of the technical institute at 
Ainraoti local men can bo trained for these appointments. 

The openings for (3) arc limited in number and would probably bo filled 
by men trained in ono of the onginoering colleges or at tho proposed school of 
mines at Asansol. 

The openings for (4) are also limited and demand no special local facilities 
for training. 

There aro somo few openings for (5) but not enough to warrant the estab- 
lishment of any special classes for their training, tho largest employers (tho 
Central India Spinning and Weaving Company) having a special training scheme 
of their own.® 

212. Prom what wc were ahlc to learn it appears that tho engincoring school * KJS/S” 

now heing started will fill all requirements for somo time to come. acmaTids. 

Our opinions with regard to the technical school at Amraoti will be found • 
in paragraph 92. 


CHAPTER XVIII.— BOMBAY. 

213. The opinions of employers of labour on which our remarks aro bilscd, 

will bo found in chapter XIL page ‘^2, Of the varied races of the Boinhay 
Presidency, tho Brahmin seems least adapted for practical roquiremonts. i>ru,iiicini imiuBtrini 

214. Tho industrial development of the Presidency is principally in textile acviioimiraUmuiio 
manufacture, there heing nearly 200 mills in tho Presidency, 90 hciiig 

in Bombay Island, 51 in Ahmcdahad, and tliO remainder m vanous otuor 
centres of tho cotton industry. . . 


• Sit' Si, 85, SO, CO, 01. 9!l. 
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The oj)poi’l unities for oinployincnl oC the tccturically-trained Indians in tliis 
•province are extremely wide, varied in cliaracter, and may be classified under 
the following heads 

(ff) Civil Engineering. 

(b) IMeclmnical Engincoring, 

(c) Electrical Engincoring. 

(f?) Textile Maimiacturcs. 

' (c) Industrial Chemistry. 

Civil 215- («) demand for Civil Engineers of the various grades, appears to 

he met by the men trained in the College of linginccring at Poona, but from 
opinions we have gathered ’ it would appear ncce.ssary to insist on some practi- 
cal ajiprcnticcship for these men, under some eompclont officer. 

Mdimuimi Engineer- 210. (6) Tlic demands in ihissection are principally for engineers in cotton 

jnp- mills, ginning and pressing factories, pumping instaUntions, electric power 

plants, and engincer-s for general purposc.s in factories and indnsirial coucerns, 
other than mills. 

There seems to lie little difficulty in obtaining men with adequate training 
for tlicso iwsts if they possess the qualilications detailed in paragraph 10, and 
for many years past Bombay has turned out numljcis of these men Avho arc now 
engaged as engineers in various capacities, and in the majority of instances 
with satisfaction to their employers. 

The demand for thoso men is not likely to incrcato to any marked degree 
in the near future, and it is possible that ieclmically-traiucd students in 
mechanical engineering will have to look for .eoinc other a])poinhncnt than 
that of engineer in a ginning factory for 5 mojiths out of the 12 ; this position 
is much sought after hy the majority of iechnically-trnined students B'o arc 
of opinion that if the rvants of omjdoyci’S are to bo met, aud a better class of 
mechanical engineer is to bo provided, an apprenticc.sbip of two years must 
be insisted on by the auttioritics. 

HoctriraiEDginocr- 217. (c) Tlio dciuaud for pi'opcrly trained clcctvical onginccrs is likely to 
increase, and with the installation of the Tala hydro-elect ric scliemc the possi- 
bility of employment in this branch of engincoring aiqroars to bo good. 

The educational course should include a two ycam* apprcnticeslnp in an 
electrical workshop, so far as to ensure that the student rriJl work under prac- 
tical conditions. 

ToxWoinduatiy. 218. (d) Thc demands for tcchmcally-trained mcn in the textile industry 

' are very great, and we find that almost every mill is rvilling to take these 
men, provided they will comply with mill rules aud hours. There a 2 )poars to 
be no comidaint about thc loiowledgc and ability of the technically-trained 
Indians for textile work, but there is undoubtedly a strong and well-founded 
objection to employing mcn who consider it beneath their. dignity to do any 
practical Avork tliemsolvcs, hut siraifiy Avish to direct otlier^." The tAA'o years' 
apprenticeship should also he insisted on for to.xtilc students, and aa’c feel sure 
that if tl’.is is done, the objections raised against giving employment to techni- 
cally-trained Indians in mills AA'ill disappear. 

■With regard to a class for training mill jobbers in the. elemdhtaiy theoreti- 
cal portion of their AA'ork, it does not appear necessary- in ’ A'iow of the few 
promises of support given, to staii; such, a class at jn’esent, but the autborities 
should not lose sight of the fact tJiat a necessity may arise in the futm’e.® 
initiniiiaicbcmistfy. 219- (e) “The Opportunities for employment in Industrial chcmislry arc, 
not yet A’^cry numerous ; in some fcAA' instances tlio mills Avill vngagc mcn Avilh 
a knoAA'lcdge of chemistry as apjdicd to bleaching, sizing, and dj’oing. 

There appear to be some oiienings for mcn with a small cajntal and thc re- 
quisite chemical training, in thc maniifactirro of oils, fats, and lubricating mate- 
rials, size, paint, and A'arnisli manufaclurc, and tlio Victoria Juhilee’vToclmical 
Institute is introducing these trade classes, in connection AA’ith'its-r existing 


* See x)ariiBniii]is 81, 101, 113. . • . 

’ See parURraiihi 90, 101, 108, 117,118.' ■ 
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clicmisfcry courses. It also proposes to take up the training of men as inspec- 
tors for food and drugs, -when there is shown to be a demand for such men. 

220. racilities for technical education in the Presidency are well provided S edneation!''' 
and need no special mention. Por opinions rc^rding the existing courses at the 
Ahmedabad Technical Institute reference should be made to chapter X,* page 

42. ° 

221. The opinion of the majority of employers interviewed in Bombay jg 
that no opening for a man with high theoretical training exists, and that 
unless such men are prepared to do practical work for some years, theu’ know- 
ledge is valueless.” 

222. Tins college” teaches up to the B.B. degree of the Bombay TJniver- Engi?corSgf ** 
sity in civil, mechanical and electrical engineering. The civil engineering 

class has been long established and meets the demands of the Bombay Public 
"Works Department. The mechanical and electrical engineering classes arc 
either not yet established or have only recently started. A very fine mecha- 
nical laboratoiy is now being built. To show that the openings for employ- 
ment of such men are not numerous reference may he made to the opinions 
referenced in paragraph 221. 

‘ There is also an apprentice class for sub-overseers, mechanical engineers 
and electrical engineers. The men all have to work together for two years 
taldng up drawing, mathematics, steam oil engines, physics, mechanics, chemist- 
ry and practical workshop training. In the third year the students specialize 
in civil, mechanical or electrical engineering. In our opinion tliis system is 
unlikely to turn out cither a sub-overseer or a mechanical or electrical engineer 
of the typo demanded. 

There is also a normal cla.ss which selected students may attend for a fom-th 
year during wliich they arc paid BIO a month. They arc then apprenticed 
out for one year in workshops. In our opinion efficient teachers will require 
a longer period of practical experience. 


CHAPTER XIX.-MADRAS. 


223. Besides the interviews detailed in Chapter XI, page 5G, we had 
convci"sations with the Iloii’blc Sir Murray Hammick, JJembor of Council for 
Education, and the Hon’blc Dr. A. Bouime, Director of Public Inslmction.* 

224. The main industries of Madras arc agriculture and tbo hand-loom 
industry. The larger industries with which technical education is allied arcMndtas. 
not lii^hlv developed and arc represented by a few, but very efficient cotton 
mills, s°iiall cngiiiccriiig worksliojisin Jladras, and some sugar factories. 11101*0 

is a very large demand lor men to nin ginning factories, rice hulling 
machines, and small oil engines for pumps. TIic wages available arc usually 
low and not sufficient to tempt educated men, even oJ the Improver grade, for 
whom there seem few openings, The chief Avant at present, seems to ,bo lor 
more higlily skilled mechanics to fill tlicso posts.” 

As workmen, avc heard good accounts of the inhabitants of Jfadras. The 
larger percentage of the higher classes, liowovcr, arc Bmlimins who lyc 
Avcrc informed as a race sulforod from the same disabilities as detailed m 
para^'raph 390. The opinion was expressed that the lon er social classes ol 
Madras Avoitld probably be ino.'-t .suitalilc for a Icelinical education. 

'225. The College of Engineering, Madias, is an old esfablishcd instiliition, CiuU:..sn.ccri,.B. 
and the courses arc referred to in paragrapli 132. 


' Soo [iirngniiilB 122, 123, 1J3, 120. 

’ Sco inrngrniilu O?, 101, 107,108, 110, 110, 117, 118, 110, 1-0, 12., 1- . 
» Spo iiarngnipl]ii 101, 111, 112, IIP, 100. 
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The opinion seemed to be that the men turned out are weak in practical 
work, and this was not due to the training hut to the unsuitability of the 
material.' 

Mechanical En^. 226. The class at the College of Engineering is of the “ University type ” 

necring. ^ud it appears from "the opinion almost universally expressed in the appomhMS 

that there are few openings for the employment of such men.’ It is very doubt- 
ful if Madras is at present sufficiently industrially developed for a technical 
institute teaching to the “ Improver Grade.” If such an institute is started, 
it is recommended that it should be recruited from the classes who are willini» 
and able to work with their hands. TJie great need is undoubtedly for a 
superior class of skilled mechanics and the scheme detailed in paragraph 130 
seems a very promising one.® 

Electrical Engineer. 227. The remarks made in the above paragraph refer equally to electrical 
“s- engineering. The Oauvery powder installation gives employment to few 

Indians above the grade of skilled mechanics, and these posts will ultimately be 
filled by inhabitant of Mysore. This state sends an average of 10 students 
yearly to the Bombay Technical Institute for training. 

The Textile Industry. 228. The Openings in this industry do not warrant the establishment of a 

special institution in Madras, but assistance should be given to the efforts now 
being made for the training and education of the mill operatives as detailed in 
paragraph 136. 

The Mining Industry. 229. As showu in paragraph 128 there is HO opening for employment in 

the Kolar Gold Eields above the grade of skilled mechanics. 


CHAPTER XX.— UNITED PROVINCES. 

TheUmtedProTiu- 230. In these Provinces, though chiefly agrioultm’al, the major industries . 

CM and their inhuhit- ^re to a Certain extent established in a few centres. The number of factories 
*■ is, however, small, and at present cannot give apprenticeships or employ- " 

ment to many students. The inhabitants of these Provinces are by' nature 
better fitted for technical education than those of any province except the 
Punjab. Technical training, as far as our report is concerned, is to a great 
extent concentrated in the Thomason College, Eoorkee. A separate note on- 
this institution has been forwarded to Government. To gain practical experi- 
ence students w'ill have to a great extent to go far afield for their apprentice- 
ships, but there is now no difficulty in obtaining these, and the students are 
welcomed as apprentices by employers in other provinces. The return of these 
trained men cannot but benefit the development of the Provinces. 

Tecbnoiogidii In- 231. A techuological institute for industrial chemistry is to be established 

stitnie, Cuwnpore. j^-jj GaWnpOrC. 

industriui Schools. 232. There are two industrial schools, one at Lucknow and one at 
Gorakhpur. The result of our enquiries regarding such schools is expressed in 
. paragraph 190. Owing to the numerous changes in the regulations and courses - 
which have been made in past years at the Lucknow Industrial School,*; 
understand it has been decided that no radical changes are to be made for at;</ 
least 6 years in the present system ; a decision which we recommend should be 
adhered to. 

. Tiw Toxtiio indm- 233. Erom the interviews detailed in Chapter XII, page 61, it will he 
seen that the general opinion is that Indians of good social position do not and 
will not make suitable material for employment in mflls.^ The men Tequired 
are, as elsewhere, men well educated theoretically and practically who are 
prepared to work along side with workmen and coolies, and win their way np 
by practical experience. 

Skilled and unskilled labour are both scarce in Cawnpore, and we are 
strongly of the opinion that some steps should be taken for the education of 
the -workmen in the factories and of the children, preferably on the lines 
suggested in paragraph 193. 
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CHAPTER XXI.-PUNJAB. 

234'. Major indusfa’ics are very sligMly dorolopcd at jiresent in the 'Uw Punjob unJ itn 
Punjab. Various bydro-clcctrical scbemes for tho production of iiower are, 
bowever, under consideration, and there seems no doubt that in the near future 
cheap pou-cr "will bo available in various parts of tho province as a forerunner 
of industrial development. 

The inhabitants are particularly adapted by nature for technical education, 
turn into excellent moohanios, and are by far tho best material in India for 
engineering training of every description. 

235. The demands for training arc at present amply met by the Thomason civil Enginoerine. '* 
College, Eoorkee. An engineoriu" school teaching up to the sub-overseer 

standard has lately been establishoa at Pasnl, the idea being to offer facilities 
for the training of the Mahomedans of that part of tho Punjab who at present 
do not go to Eoorkee. 

236. The openings in the Punjab do not point to the advisability of estab- 
lisbing an Ini^itute for training in these professions. The splendid material 
should, however, be sent and encouraged to go to tho established Institutes in 
other provinces for training and apprenticeship. Tho return of practical and 
qualified men cannot fail to have an effect on the industrial development of the 
Province. 

The Jubilee Technical Institute, Lahore, has neither the equipment nor staff 
to deal with this class of education, and at present is a danger rather than a 
public benefit, Tho Easul school will probably take up training in electrical 
engineering if opportunities for employment develop to any extent. 

237. ITo consider that every effort should be made to afford education of stmvd hw. 
tho typo required for workmen and their children, and our recommendations are 
expressed in paragraph 193. 

238. This is curiously chiefly hampered by the scarcity of labour in 
province famous for its workmen. The wages obtainable by workmen and 
labourers arc so high that employment in mills is not popular; and the very 
fact that tho excellent worlancn of tho Punjab are eagerly sought after in all 
parts of India nets as a drag on tho success of industries in the Punjab. The 
climatic conditions arc undoubtedly against the success of weaving. There is 
no scope for a textile institute in tho Punjab, and advantage should be taken 
of those established elsewhere. 

239. There are not at present sufficient openings to justify any great induiiriaichcmWry 
expenditure on teaching this subject. 


CHAPTER XXII.— RAILWAYS. 


240. Tho railways of India require a separate chapto^ being by far tho r.in™y. of 
lareest employers of technically-trained Indian labour. They 'present, how- 
ever, .several unique features. Tlicy almost universally wish to employ and 
train the relatives of their employees, they have Uioir own system ol railway 
schools, and in many instances have systems of technical education of their 


own.' 


211. In the engineering department there are a fair percentage of Indian civil ErEinecriog. 
employees, and the existing engineering colleges meet tho present demands. 

Tho training given in these colleges is admittedly of a high stnndaid, and i 
simply depends on the fact that if the diaracter of the material which is 
coming forward is of a suitable nature, appointments m tlic higher grades unit 
always bo avaUablc. Opportunities for the practical training of coUego 
students might bo made more iiumorous. 

2*1.2. An almo.st universal dis-satisractiou was with the p^ 

recruitment and training of Pcriiianont-way Inspocioi-s. ThorccrmlmentM . 

usually from European or Eurasian statutory natives, though In dians arc 
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also employed. Tlie reasons for iliis dis.satisf action arc given ift a note bv 
Mj. E. E. Sanders, Chief Engineer, Bcngal-Nagpur Eailway, reprinted in para- 
graph 101, and the matter has been considered su(fi.ciently important to have a 
separate Chapter (XIV, page 70) devoted to this subject. The standard of 
training necessary is also given in paragraph G of this note, and is generally 
approved of by Chief Engineers except it is considered that “ the principles of 
signalling and interlocldng” should be added. 

TTo have also corresponded with the Scorotary of the Permanont-way 
Institution of India, which Listitution is naturally interested in the subject. 

243. We find it is a -curious fact, Uiat though there are four largo 
ongineering colleges established in India, the railways make little or no use 
of them. There is little difficulty connected with the training of permanent- 
way inspectors, signal inspectors or other neccssaiy subordinates if tho existing 
engineering colleges and mechanical institutes of the countiy arc made use 
of and the railways themselves undertake to give the final practical training. 

After discussing tho question with chief engineers of railways wo 
suggest that classes for pcrmanont--wny inspectors ^ould be started in tho 
various engineering colleges ; tho recruits to bo nominated by railways, who 
udll undertake to give the necessarj’-practicarapprenticcship after the college 
course ; an ontrance examination to bo hold to cnBurc the candidate has 
sufficient general education to follow out the collcsc course which will work 
in with tho overseer dasscs of tho colleges as far as is practical. This scheme 
meets the support of a number of chief engineers as may bo seen from 
Chapter XIV, page 70, and if it is to be seriously considered we recommend 
that tho Eailway Board should call a Conference of Chief Engineers and 
Principals of Colleges at wMdi it is proposed to establish these classes, to work 
out the necessary details. 

244, At first sight it will be thought tbere would be an enormous demand 
and great fadlitios for training men of the “ Improver Grade ” in tbo groat 
railway workshops in this countiy. Asa matter of fact t hero is little opening 
for this grade. But railways require a host of skilled mcdianics, somo of whom 
rise to chargemeu and foremen, tho superintendents of departments being 
practically skilled Europeans wliom it would be very difficult for Indians to 
replace. Even as a training ground for aj)prcnticcs of the “ Improver Grade ” 
the railway workshops are not generally suited. There is undoubtedly a clan- 
nish feeling among the Indians employed in these shops ; technically-trained 
apprentices are frequently treated by the foremen and chargemcn as outsiders, 
and very often can get Ettle training or assistance. Loco, shops are specialized 
erecting and repair shops and offer little facility for a general ajjprenticcsliip, 
while nearly every railway has its own system of ti-aining apprentices. 

246. It has not heon found possible to induce students from technical insti- 
tutions to take up this line of work. Tho apprenticeship necessary is too hard 
and generally uncongenial to students educated at ,an Inslituto. Tho present 
arrangements made by railways to train their omi men seems as satisfactory a 
method as can be devised. 

246. In the electrical branch, however, there is quite a large opening .for 
apprenticeship and employment of technically-trained students of tho 
“ Improver Grade ” chiefly in the Signal Engineers’ department, and in the tram 
fighting systems of the lioco. department. And, for purposes of trai^g pui’e 
and simple, it will ho seen from Part II that Eailways are_ universally willing 
to take apprentices of the " Improver Grade ” from all institutions. • 

247. This class of man is employed in the railway workdioiis in thousands, 
and we recommend for the improvement of the training of the future genera- 
tion the scheme detailed in paragraph 103, 
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